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TracKless Trains of the Twentieth Century 


They Invade the Desert and the Wildwood and Bring From 
Remotest Regions Nature’s Hidden Treasure’ to 
Enrich the World’s Commerce 

Trains that move along dirt roads, or roll please, with rights-of-way as wide as the 
over the desert’s trackless sands, or in the fields and valleys, the woods and the hills, 
forests, plowing their way through the un- where they ramble at the will of the engi- 
derbrush as they pass; trains that ford neer, These are the trains hauled by the 


Largest Traction Engine in the World 


125-Horsepower Traction Engine Made and Used in California 
streams and climb the mountains’ sides traction engine, the new, great iron-hors 
where railroads never dared to go; trains of the 20th century. 
that turn and stop when and where they This iron horse has brought with it 
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Traction Engine Hauling a House 


new age of commerce. No longer does the 
mine with its rich deposits of ore lie idle 
because the railroad does rot see fit to 
build to its site; no longer do the desert’s 
treasures find seclusion in their fiery, deso- 
Inte bed: fine woods of the remotest trees 
of the forest are now reached by the wood- 
man’s axe; lands far distant from the route 
of the regular freight and passenger train 
may now be tilled and made to contribute 
to the world’s commerce; distant quarries 
are worked, and all sources of commerce 
are made less dependent upon the railrond 
and steamship than ever before. 


Many traction engines are in service in 
many capacities, and their utility 
dawns more clearly into view, they are 


becoming more numerous and their field is 
widening many fold. There is now scarcely 
a commercial pursuit in which the traction 
engine does not figure. It is displacing the 
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horse, the mule, the tram engine, and the 
lumberman’s “dinkey.” But while it makes 
the country’s resources loss dependent upon 
the railroads, still it increases the railroad’s 
traffic. For the traction engine rides out 
into the hitherto unworked, unexplored 
regions and brings back to the railway sta- 
tion the products of the newly opened fields 
of commerce for the railroads to haul. 
Great is the traction engine and each day 
it is becoming greater. While the world has 
been a long time inventing the perfected 
tractor, the machine has at last reached an 
ndvanced stage of commercial proficiency ; 
while it is in use in hundreds of different 
pursuits, it is yet in its infancy. Popular 
Mechanies has called it the “automobile of 
the woods,” it might be called the “automo- 
bile of the desert’ or the “private freight 
train and railroad of the farmer and miner, 
and lumberman.” Truly it is to the woos 
and the mountains and all the great land 
of the wilds what the automobile is to the 


Siie View of the World's Largest Traction Engine 


city, and more. As with the automobile, its 
path is not marked by parallel! steel tracks: 
its right-of-way is not restrict- 


On the Way to Work 


ed; its movements are not gov- 
erned by time schedules; it is 
not switched side-tracked 
on a narrow railway by orders 
of a train dispatcher; it is not 
blocked by impediments in its 
track. Its patch is wide, its 
movements are free. 

The  automobile’s 
employment is in pursuit of 
pleasure; the traction engine’s 
ix the development of the coun 
try’s The average 
automobile looks insignificant in 
comparison, for the traction en 
gine is a gigantic, powerful ma- 
chine that would ride over the 


principa 


resources. 
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THE TRACTOR ON THE FARM is rapidly succeeding the farm horse and is cavsinga revolution in the 


manufacture of farm machinery. It was here that the powerful “railless locomotives” first demonstrated their 


wonderful usefulness ani from the farm they have spread to the forests, the mountains. the desert and the mines 
of America, South America and South Africa. 


Enterprise says: “The steam traction engine was primarily used in conjunction with steam 
farming machinery and in that fleld of enterprise alone it finds a broad scope of manipulation, but it was lateriy 
developed into the present broad massive and powerful road engine and employed in many different phases. 


harvesting and 


largest tourist's car and seem unaware of go twelve miles without) replenishing As 
an impediment in its way many tanks as desired can be added to the 

The createst traction engine ever built is train, but of course, these diminish the ca 
illustrated herewith. The progress” in pacity of the engine in proportion to thei 


development is rapid though and it may not weight; so it is better when the water sup 
be long until even a greater is built. This) ply can be renewed every six or twelve 


particular tractor is the product of San thiles, This engine is 17 ft. high, and 15 ft 


Leandro, Cal., where traction engines for wide from outer edge to outer edge of its 
mining, lumbering, etc., are made. It is | enormous wheels. To illustrate the economy 
of 125 horse power, and con climb a grade of the traction engine it has been proven 
of 25 per cent, carrying 20 tons \ tank that this ponderous machine costs but 
on the engine holds 600 gallons of water, $18 a day for operation Oi] coal 
which will last the engine six miles, The or wood can be used for fuel, with equally 
same amount can be carried in the front vood results, withont altering the firebox 
part of the first wagon, making enough to An oof} burning attachement is furnished 
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when the liquid tuel is desired. Its manu- 
facturer says: “The outfit or train requires 
an engineer and fireman; when freighting 
in a mountainous country, however, a 


English Dumping Traction Engine, Loaded 


third man may be required to attend brakes 
When descending steep grades, also to help 
load and unload the train. This fype of 
engine is used in this state and throughout 
the coast for hauling logs, lumber and 


English Damping Traction Engine Unloading 


other kinds of material, some of the large 
milling countries using as many as five or 
six of them each.” 

TRACTION ENGINE IN WAR. 

“Fuhreolonne, Motorfahrzeug Feld- 
bahn,” says: 

“An army which takes the field today 
requires an immense amount of food and 
rations. In order to facilitate the supply 
und transportation of the same, and to be 
in a position to utilize the large supplies 
of coal which the various industries of the 
Empire have stored up for their use, the 
road locomotive is destined to play a very 
important part in the future. In time of 
war railway lines as means of communica- 
tion are often destroyed, thus rendering the 
establishment of new ones an absolute ne- 
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cessity. The road locomotive makes it pos- 
sible within a very short time to completely 
change the base of supplies of an advancing 
army.” 

The road locomotive is used by the armies 
in Europe for a great many practical pur 
poses. The transportation of heavy siege 
guns across country, the moving of the ma 
chinery balloon detachments and iron and 
steel targets from place to place, not to 
speak of their use as engines to drive dyna- 
mos, threshing machines, plows, ete. all 
show the many practical benefits of such 
locomotives, 

In 1899, when the Boer war was well un 
der way, the English government ordered 
a large number of traction engines from 
Germany. During the progress of the war 
the heavy guns of the English warships 
were often brought into use to support the 
regular field artillery. It was impossible to 
haul such guns across unbroken yveldts with 
spans of oxen. The practicability of such 
locomotives to pioneers in a new country 


Traction Engine Uprooting Trees 


is apparent. In such countries as South 
Africa, Siberia, and the States on the lower 
Danube and in the agricultural districts of 
Prussia it is claimed that German firms 
are doing a good business in the sale or 
these machines. The engines are used on 
farms for pulling down trees and hauling 
heavy loads of lumber, as shown in the 
illustration. It may also be used to advan- 
tage in factory yards by attaching a crane. 


IMITATION ASTRAKAN. 

In order to impart to smecoth or wavy 
haired skins the appearance of Persian or 
Astrakan skins, a German inventor pro 
ceeds by forming the hairs on the skins in 
to bundles, to the ends of which he applies 
an adhesive substance, such as caoutchouc 
solution. The ends of the bundles are then 
drawn through the skin so as to form loops 
and are secured at the flesh side of the skin 
by an adhesive or by sewing. 
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Growth of Industrial Art 


The Traction Engine 


While the traction engine is generally re- Scotland, in 1786. Symington of Scotland 
garded as a new invention the origin of and Oliver Evans of America, built models 
engines built to run on the high roads date designed for the same purpose. 
back more than a century. The first one re Boydell’s” traction engine had endless 


corded made its appearance near Redruth, chains of boards fitted to its wheels, forming 


No, 1—U. S, patent steam wagon—1s17. No. 5—U. 8S. 
S. patent traction engine—1873. 
2—U. S. patent power steering read en 
gine—18S81 S. patent winding drum and re 
S. patent read and agricultural 
engine—1882. 


patent adjustable leveling road 


engine— 1885 


engine 1SS4 
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a sort of endless railway, which was laid 
down and taken up by the engine as it pro- 
ceeded. 

After this there was a dearth of interest 
in this type of engine for many years. The 
railroad began to score great success in all 
parts of civilization, and this fact, it was 
then considered, left no field for the tractor. 
In 1817 a new type of road engine ap- 
peared in the United States. It was called 
the steam wagon, and met with considera- 
ble success. Interest lagged again until 
1856 when the subject was revived with a 
view to adapting such engines to agricul- 


tural purposes. All the early forms were 
called road engines or steam wagons. The 
first to be known as the traction engine 


made its appearance in 1873 in the United 
States. From this on the United States 
assumed the lead in the manufacture of this 
type of vehicle, though their early success 
Was still restricted. In 1881 what was 
known as the “power steering road engine” 
was invented, Other types then followed tu 
quick succession. There was the “road and 
agricultural engine,’ the “adjustable level 
ing road engine’ and the “winding drum 
road engine.” 

It is only of late years, however, that the 
traction engine was built of sufficient 
strength and convenience to make it of com- 
mercial importance. There were many ob- 
stacles in the early types that later invén- 
tions have completely overcome and _ the 
new traction engine serves a purpose that 
ho other machine could answer. The trac- 
tor has come to stay and its future devel- 
opment premises to be many times more 
rapid and substantial than ever before. 

A traction engine for running on ice his 
been successfully employed in carrrying pas- 
sengers between St. Petersburg and Cron- 
stadt, Russia. 

The latest and greatest traction engine is 
illustrated and described elsewhere in the 
preceding chapter. 


STEAM TURBINES REQUIRE FEW RE- 
PAIRS. 

Another big advantage of the steam tur- 
bine over the reciprocating type has devel- 
oped after a year’s test in Switzerland. 
The turbine ran 7,000 hours with only 514 
hours spent in repairs during the entire 


time. Ninety-five gallons of oil were used 
in lubrication in 12 months. 
Popular Mechanics want ads bring re- 


turns. 
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STOVE FOR AUTOMOBILISTS AND 
SLEIGH RIDERS. 
No more cold feet while sleigh riding or 
in midwinter automebile tours. A portable 


stove that emits neither smoke, fire nor soot 
Like a round elongated 
the 
carriage 


has been invented. 
foot-rest the stove lies in 
sleigh, automobile or 


the 
keeps 


bed of 
and 


Portable Stove 
feet as warm and comfortable as a 
heated flat. The stove is covered 
with cloth of the color of the sleigh, automo- 
bile or carriage lining. It burns a specially 
prepared flameless, smokeless, 
odorless coal. 


the 
steam 


sootless, 


SIGNAL SYSTEMS FOR HIGH SPEEDS. 


In the November issue of this magazine 
a description was given of the electric car 
which broke all records for high speed, by 
traveling at the rate of 130 miles an hour, 
or 191 feet per second. That we are soon 
to witness a revolution in the running time 
of passenger trains is generally conceded. 
The change, however, cannot be made until 
many essential details are worked out and 
brought up to conform. For instance the 
very important element of signals must be 
considered. Under present 
nal set at 2,000 feet distant is considered 
sufficient for trains running at present 
speeds, but to allow for the same length of 
time in wiaich to train moving at 
100 miles an hour, the signal would have 
to be set back from 4.000 to 7,500 feet. 
Present mechanical signals worked with 
wires are limited to about 2,000 feet. Elec- 
tric signals of course could be worked at 
any desired distance. At a speed of 191 
feet per second, an engineer would cover 
the 2,000 feet in a little over 10 seconds, 
which is obviously not sufficient to stop 
a train, 


systems a sig- 


stop a 


“Whether fighting or working, men are 
the same; they are assisted by good equip- 
ment, improved by good management, made 


more efficient by proper surroundings and 
comforts, and work more _ intelligently 
when properly trained. This is neither 


philanthropy nor socialism. It is business.” 
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Airship Flies Over San Francisco 


Device of a Poor Physician Performs a Wonderful Feat Wit- 
nessed by Thousands 


\ poor physician of the Pacific coast may 
have solved the problem of aerial naviga 
tion, Dr. August Greth recently sailed an 
immense airship over the city of San Fran- 


cisco, guiding it in every direction, until 
the motor began to fail and it finally 
dropped into the bay. This was while sail- 


and majestically to a height of 2,000 feet 
When the motor was started, the craft 
responded by descending several hundred 
feet and circling about the city after 


Which it started out over the bay, 
The motor developed 6 horse power and 
Weighs 50 The balloon 


pounds, has a 


Dr. August Greth’s Airship Beginning its Ascension in its Remarkable Flight Over San Francisco 


ing over toward Marin County. Thousands 
Witnessed the perforniance wonderment. 
The doctor says’ that he could have crossed 
the bay and that he let the machine down 
into the water purposely that it might be 
brought back by the life-saving station, thus 
saving him the expense, which would have 


amounted to considerable had he continued 


the trip across and landed on the Marin 
county shore. A life-saving crew of the 
Prosidio reservation picked up the aerial 


craft and brought it and the inventor safely 
to land. 

The airship made its 
ket and Eleventh 


from Mar- 
steadily 


ascent 
streets, It 


rose 


feet and a maximum diameter 


From the 
which 


length of 75 
of 25 feet. 
the frame 
the platform for 


balloon Is 
supports the 
the navigator. Dr. 


suspended 
ana 
Greth 


usell 


motor 


has done away with the balloonette 


Dumont Stanley 
Which nitrates the hydrogen gas by 
There 


by Santos and Spencer, 


mixing 


is a netting over the 


air with it. 


_ balloon which keeps it taut on the tep and 


The 


balloon 


buckling, 
the 


at the ends preventing it from 
feat 


ship 


frame is only below 
thus 

The 
years Dr. 
neronauties 


seven 
the 
American 


dirigible 


“For 20 


rendering 
Scientific 

Greth 
nnd 


more 
taken an interest in 


had 


lias 


has nine patents for 
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airships granted by the United States. The 
inventor is hadicapped by lack of funds to 
equip the airship properly. By proper 
manipulation of the four propellers the bal- 
loon can be kept always in a_ horizontal 
position, can be raised or lowered and 
driven in any direction at will. <All the 
inventor wants is a powerful enough motor 
of light weight and then he will demon- 
strate the practicability of his theory of 
navigating the air.” 
LATEST FLOATING DOCK FOR BRITISH 
NAVY. 

An immense new floating dock is now in 
mnid-ocean on its way from the ship yard 
on the Tyne, England, to the British navy 
yard at Durbin. It is 475 feet long, 96 feet 
wide, with 44 watertight compartments. 
All its pumping machinery is in duplicate. 
It has been built to take the place of the 
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ADVANTAGES OF ELECTRIC TRACTION 
OVER STEAM. 


Manhattan Road of New York Saves Fortunes 
Through ths Change of Power 


Superior economy of operation, greater 


convenience to the public and ether advan- 
tages of electric traction over steam is ad 
mirably demonstrated in the case of the 
Manhattan Elevated Railroad of New York. 
In converting this system from a steam to 
an electric road no change was made in the 
tracks, rolling stock or character of traffic. 
The conditions aside from the motive power 
remained precisely the same. 

During the quarter ending June, 1902, the 
gross earnings under steam operation were 
$2,857,250, while in the same quarter in 1903 
the gross earnings under electrical operation 
were $3,271,787, an increase of $414,537. 
The expenses for the quarter in 1902 were 
$1,401,000 and for the same quarter in 1903 


New Tyne Built Floating Dock on its Way to Durbin 


dock Jost at sea a year ago when bound 
for the same destination. Page's Magazine, 
London, says the dock has a lifting power 
of 8.500 tons. 


KREODONE BLOCK PAVEMENT. 

Kreodone block pavements are gaining in 
favor and are said to be more durable than 
vranite. A kreodone block is a block of 
long leaf yellow pine or similar timber 
treated to injections of kreodone creosote 
oil. The pavement is successfully used in 
Indianapolis and other large cities. The 
block is wholly indifferent to wet, dry heat 
or cold. 

Write for Pop. Mechanics premium list. 


they fell to, $1,302,000, a decrease of $99,000. 
The net earnings showed for the quarter an 
increase of over $513,000. 

The public has been carried at greater 
speed with less crowding and more frequent 
service. The greater tractive power which 
is possible under electric traction enabled 
the company to run six-car trains instead of 
five-car trains and to accelerate the speed 
from 20 to 30 per cent, thus vastly augment- 
ing the capacity of the road. 

The results have attracted public inter- 
est to the greater work of electrifying the 
suburban lines of the New York Central, 
which will soon be undertaken, and to the 
possibilities of substituting electricity for 
steam on other suburban steam railroads in 
the larger cities of the country. 
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Machinery Makes Rice a Rival of Wheat in 
America 


The South’s Commercial Declaration of Independence Results 
From the New and Vast Industry 
[By Prof. A. S. Kn: pp, President of the Rice Ass ci: tion of America} 


Fifteen years ago it appeared highly im- 
probable that rice would ever occupy any 
commanding position in the food markets 
of this country. Wheat and corn imperi- 
ally controlled the situation and were dom- 
inating the markets of the world. 

The spinning jenny and the power loom 
did not do more to enthrone the cotton in 
dustry than the machine seeder, the twine 
binder and the steam thresher did to make 
wheat chief of Rice in all this 
period of evolution of wheat remained sta 
tionary. Fifty years ago it was planted, 
and milled the world over pre- 
cisely as it was 2.000 years before America 
and to all appearances 
there would be no imprevement for the en- 


cereals. 


harvested 


was discovered 


suing twenty centuries. 
One day some bold optimists conceived 


the idea that improved farm machinery 


conld be adjusted to the rice industry. 
\fter many trials and failures it was a 
success, The gang plow, the horse drill 


and the twine binder and the steam thresh 
er took possession of the rice fields. This 
involved a revolution, to-wit, the Southern 


states would become in the near future 
large contributors to the world’s food sup- 
ply as well as to her fiber supply. 

The coast rice belt in Louisiana and 


Texas includes over 12,000 square miles of 
fairly level and very fertile prairie. Prior 
to the invasion of this territory by rice the 
land was regarded as almost worthless ex- 
cept Subsequently it was 
ascertained that the soil was rich in plant 
and that its nonproductive condition 
Was due solely to the lack of drainage. 
This rice belt is bisected by ten navigable 
rivers and by many smaller streams: #1] 
conveying fresh, soft water comparatively 
free from silt. Prices of land were barely 
above the cost of government entry. Set 
tlers from many sections of the country 
began to camp upon this territory with im- 
proved machinery. Some people shook their 


for stock range. 


food 


heads, but others shook out their plows, their 


drills and their binders and went to work. 

In nearly every township there are one 
or more ridges slightly above’ the sur- 
rounding land. On these surface canals 
were built from 20 to 150 feet wide, accord. 


ing to the area to be watered. The sides 
of the canals were raised from four to tive 
feet with plows and scrapers, or with 
grading machinery. Laterals were run 


from the main canals to accommodate re 
mote farms. Powerful pumping plants 
were located on the banks of the river at 


the heid of the surface canals. 

Scarcely had the surface canals been a: 
cepted as nan suecess when Southwest Louis 
iana Was startled by the possibility of arte 
sian wells. 

The primitive method of milling 
to place a small quantity in a 

and pound it with a 
with the pestle 


rice wis 
hollow 


stone 


or block of wood 


pestle. The blow eracked 


the hull, and the friction created by the 
sliding motion of the rice under the blow 
removed the hull and = the enticle. The 
bran and hulls were then removed by win 


nowing. The first advance upon this prim 
itive process was to make the receptacle for 
section of a hollow 


the rice out of a short 


log, using a heavy wooden pounder, bound 
to «a horizontal beam 6 to 8 feet long, 
ing on fulcrum 4 to 5 feet from the 
pounder. The pounder was raised by step 
ping on the short end of the beam, and by 
suddenly removing the weight the pounder 


rest 
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dropped into the rice tub and delivered a 


blow. 
Our modern rice mill is an automaton of 
complicated machinery into which the 


rough rice passes and finally appears reads 
for market, graded, sacked and weighed, at 
the rate of 20,000 to 200,000 pounds per 
day, according to capacity. 

Thus far the evolution of rice in its pro 
ductive and milling have 


processes cone 


Irrigation of Rice 


discovered that there were strata of 
125 to 200 feet under the entire south 
ern rice section containing an unlimited sup- 
ply of water, which would. of its own pressure 
come so near the surface that it could be easily 
pumped. This was received with incredulity at 
first, but repeated tests proved that there is a 
hed of gravel nearly fifteen feet in thickness 
underlying this section of Louisiana and Texas 
hich carries a large amount >of soft water. 
Pipes of 2, 3, 4, 6, 8 and 10 inches in diameter 
have been sunk to the gravel and pumped con 
tinuously for months without diminution of sup 
ply. The water is soft, at a constant 


It was 
gravel at 


forward south 
ern 

The by-products of rice 
uable as those of wheat. 


with perfect success upon 
soil. 

ire fully as val 
The 


straw is sv 
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tempera- 
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stock food. 
straw 


perior as a 
of rice 


lhousands of tons 
sold this year in 
Louisiana for $4 to $6 per ton to stockmen. 
bran and rice polish rank for food 
With wheat bran and wheat middlings, 

It should be noted that wheat production 
in the United States has passed the meri 
dian of its 


have been 


nice 


Vigor. 


Many states that were 
once large contributors to the wheat sup- 
ply do not now produce enough for home 


Fields by Deep Wells 


ture of about 70 degrees, and absolutely free from 
all seeds and injurious minerals, Such is the 
facility with which these wells are made that a 
finch tube has been put down to the full depth 
required—200 feet— in 14 hours. 

The total cost of a well or wells and pumping 


outfit sufficient for 200 acres of rice is from 
S1.500 to $2,000, and for 500 actes about $3,500, 
or $7 per acre It is probable that over Sooo 


acres of rice will be irrigated by wells the ensu 
ing season The cost of such irrigation is from 
$1 to $2 per acre for the season, depending upon 
the eost of fuel and other conditions 


Wheat 
wonderfully 
prairies of 

the 


fortunate in 
favorable conditions 
the Northwest, but it 
rapidiv: ten to fifteon 


consumption. 
finding 
on the 
exhausts 
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vears continuous cropping reduces the an- 
nual yield per acre to searcely paying quan 
tities. The center of wheat production is 
moving steadily to the north. There is lit- 
tle remaining territory for it to devastate. 
Already it is a giant with paralyzed limbs. 
Another question to be considered. Can 
the rice farmers of the United States, with 
their improved agricultural machinery, 
compete with the cheap labor of the Orient? 
On the prairie rice lands of Louisiana and 
Texas, one man with a four-mule team can 
plant and harvest hundred acres of 
rice. He will require an additional man 
in harvesting and stacking, and, of course, 
help for two or three days in threshing. 
Well tended, his crop will net him 1,000 
barrels. He may do much better than this, 
and he may do worse. In Japan, one-third 
of an acre is a reasonable rice farm for a 
man. In China and India, the water buf- 
falo is used in preparing the land, which 
enables one man to cultivate one-half an 
acre to two acres, depending upon the 
amount of additional help employed. With 
our improved machinery, there is no known 
country where dollar will produce as 
many bushels of rice as in the United 
States. The indications are that rice pro 
duction in India and Japan will decrease. 
These countries show remarkable progress 
in textile) manufactures. This indicates 
that much land in the near future will be 
devoted to the production of fiber, . Every 


one 


acre devoted to fiber must be withdrawn 
from the cultivation of rice or wheat, for 
every available acre in China, India and 


Japan is now under cultivation. 
The chief interest, however, in the gen- 
eral planting of rice in the South lies in 


the fact that it will make the Southern 
States resourceful and independent. Tn the 


nature of things there will ever be a strug 
gle for empire, and survival of the most 
powerful. The battles of the fu- 
ture will be won, not by serried battalions 
with emblazoned banners amid the rattle 
of the rifle and the roar of the cannon, but 
by the industrious millions on the farms 
und in che 

Foundries and factories will come to her 


decisive 


factories 


unsought: her cities will broaden to meet 
the demands of an increasing commerce, 
and her marts of trade will teem with 
merchants from every land. 


An inventor in Norway has discovered a 
new method of making alcohol from saw- 
dust, which greatly cheapens the process 


and improves the quality. 
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IRRIGATING WITH ELECTRIC PUMPS. 


Many ingenious and unique methods of 
raising water are being invented, owing to 
the great interest in irrigation. A recent 
invention is intended to pump water with 
a Jarge number of small electric pumps. 
These pumps are best suited to localities 
where the water is found not far below 
the surface. To employ this system electric 


Electric Pump Irrigation 


power must be available, and wires run to 
such parts of the place as it is desired to 
work the pumps. The pump and motor are 
incased in a metal case at the top of a 
piece of pipe. The lower end of the pipe 
is pointed to drive easily, and protected 
with a strainer to keep out gravel. When 
the pump is driven into the ground the 
necessary distance, wires are connected to 
the overhead wires, and the pump starts 
working. If for any reisen the water sup 
ply fails, or the pump gets out of 
the motor will stop automatically. 


order, 


SAYS HE WILL FLY AGAINST THE WIND. 


Prof. Benedix Ben-Zoin, a Russian, who 
has degrees from Russian and German uni- 
versities, and practiced medicine in 
Armenia for ten years, coming to this coun 
try in 1897, claims to have perfected plan 
for a flying machine which will positively 
fly against the wind at a rate of 40 miles 
an hour. The principal features of his de 
vice are aluminum tubes filled with hydro 
gen, and electric motor power. He sitvs he 
will demonstrate that the use of the balloon 
in 2 flying machine is a mistake. The in 
ventor is now at Atlantic City, N. J. 


who 


A technical school for leather workers 
has been opened in London. Instruction is 
given on tanning, currying, leather 


ing, dyeing, staining and finishing. 


dress- 
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New York’s Canal To Benefit All America 


Connecting the Great Lakes with the Hudson River It Will 
Lower Grain Rates and Prove a Blessing to the 
Western Farmer 


All the United States will be benefitted 
by the great barge canal which New York 
by a vote of 175,000 majority has decided 
to build. It is to cost $101,000,000 accord 
ing to the proposition on which the vote was 


tuken, but experts state that more than 


$200,000,000 must be expended before the 
completion of the mammoth project. This 
is considered a greater undertaking than 


the Panama Canal and its advantages will 
probably be as extensive. In New York City 
the vote in its favor was almost unanimous, 
hut the vigorous opposition to its construc- 
tion on the part of railroads caused the 
state, with the exception of Erie county, 
where Buffalo is situated and the neighbor- 
ing county of Niagara, to vote against it. 


New York's commercial supremacy de 
pended on the vote that decided in favor 
of the canal. jecause of the exorbitant 


rates charged by railroads New York’s com- 
was gradually being diverted to 
Montreal and other points. Great grain ele- 
vators of New York and Brooklyn had be 
come idle and long since abandoned because 
of the excessive grain rates. It would have 
heen only a short time until the railroads 
would have been able to make such trans- 
portation they saw fit and New 
York City would have been still further dis 
criminated against to the 
other ports. 

The canal will be of inestimable benefit 
to New York and Buffalo, but of even great 
er value to the western farmer, who may 
find double enjoyment in knowing that he 
will receive its benefits without having to 
pay a cent either to build or maintain it. 
Chicago, Kansas City, Omaha, St. Louis, 
Minneapolis, St. Paul and all the western 
cities will realize its advantages. It will 
give Chicago ships an outlet to the 
und grain shippers all over the West will! 
krow the blessings of reduced rates. 

Even if the canal should not act 
important freight carrier it 


Inerce 


rates as 


ocean 


as an 
would act as a 


freight regulator. And the canal’s regula- 
tion of freight rates cannot be smothered 


by a consolidation of interests or a gentle- 
inan’s agreement, because it will be state 
owned, There is every indication, however, 
that the water-way will be a most extensive 


enrichment of 


freight carrier. It is to connect Hudson 
river with the great lakes, and is to be capa 
ble of carrying barges of 1,000 tons carrying 
capacity. The plan is to widen and deepen 
the Erie canal and to improve the Oswego 
and Champlain canals. The canal will be able 
to carry freight adapted to canal transpor 
tation at a rate with which the railroads 
can never hope to compete, and by the gen 
eral reduction in New York will get 
back her commerce that many seaports have 
been enjoying. 

The money for digging the canal will be 
available as soon as the controller can sel! 
the bonds. These run 18 years and bear 3 
per cent interest. Within three months after 
the first work must 
be begun. The governor has the appoint 
ment of an advisory board of five expert 
engineers at a compensation to be fixed by 
him. They have no authority under the act 
except to follow the work and advise the 
state officers charged with its performance, 
the state engineer and the superintendent 
of public works. The law does not require 
these officers to take the advice the experts 
may offer. Under the law 
allowed to issue not more than $10,000,000 
of canal bonds at any one time. The vote 
for the proposition in New York City was 
almost unanimous, and New York City must 
bear two-thirds of the cost. 


rates 


issue of bonds is sold 


the state will be 
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AUTOMOBILE BOAT. 


that 
tournament in 


automobile boat 


the 


This is the 
the prize at 
France, 


wor 
recent 


the number 
trolley car 

States. 


of 352 


Rural parks to 
by the 
United 


are 
maintained 
of the 


companies 


— 
= = 


S. 


AR MECHANIC 


POPU 


316 


J 


> 
} 
iy 


Weehawken, N. J., Incline Railway 


| 
ay, 
~ 
» 
\ 
. 
- - 
AT 
/ 
| 
~ 
| 


POPULAR 


MECHANICS. 317 


Hauls Passengers and Vehicles Up a 72 Per 
Cent Grade 


One of the queerest incline roads ever 
built is the Weehawken Double’ Track 
Railway. The cars for passengers and ve- 
hicles are 20 feet wide by 40 feet long and 
are capable of carrying a load of 50,000 
pounds at a car speed of 300 feet per minute. 
The engines are electric and are operated 
by 300 horsepower motors. The height of 


travel of this incline is 300 feet and the 
grade is 72 per cent. 

The enormous grade is illustrated by 
the queer shape of the cars, one end having 
to be built up to an immense height to 
make it level with the other end resting 
on the wheels. 


Private Srsctwic Plants for All 


Edison’s New ‘“‘Charging Machine” May Place Light and Power 
Within Easy Reach of the Poor 


By Thos, A. Edison 


With the “charging machine,” my latest 
invention, which | will be able to place on 
the market soon the possessor of a moder- 
ate income will be able to procure power to 
run an automobile, light his house and pro- 
vide means of accomplishing, numerous 
other things for which electricity is availa- 
ble. The selling price will not be more than 
$450, which I am sure will be lessened in a 
short time. 

It has always been my desire to bring the 
use of electricity within the reach of men 
of moderate means. I want to see the 
homes of men and women who work for 
nominal salaries and whose incomes are 
sinall, lighted by electricity. 

I want to reduce the cost of such pleas- 
ure and pastimes as are afforded by elec 
trical power to the size of the pockets of 
the moderate poor. There is a little shed 
in my iaboratory building, which is about 
15 feet in length by eight feet wide and 
sufficiently high to permit a man to stand 
upright within it. If you owned a little 
house with a little shed like that in the 
yard you can with the aid of the “charging 
machine” at a trifling cost keep a runabout 
automobile, supply it with power, light your 
house and furnish your own electricity all 
from beneath the roof of that little shed. 
You would be absolutely independent of the 
electric light companies. 

The batteries can be stored and restored 
ws often as necessary with the little ma 
chine at the farther end of the shed. A 
child or a maid servant can operate the 
charging machine. 


The truth about all the great inventions, discoveries and improvement 


Mechanics. The articles are concise and inter: sting. 


at a selling price of $450. 


The expense for charging them, after you 
are once supplied with the batteries and 
the machine for generating the electricity. 
will be less than running the same num 
ber of lights with kerosene oil. The bat 
teries are practically indestructible. I am 
convinced from their action during a_ per- 
iod of one and a half years that they are 
three times better than any automobile that 
is made. I mean by that that they will 
wear out half a dozen automobiles, besides 
lighting the house while they are doing it 

There is one thing connected with this 
subject which | wish to be thoroughly un 
derstood. I don’t expect to supply the 
world with the machine I am describing 
today tomorrow, next week or next mont! 
Things cannot be manufactured for the 
inarket until there are machines to make 
them, and often it is a greater task to get 
the machinery and tools together for their 
manufacture than it is to make the thing 
itself, 

[ cannot supply the demand for my stor- 
age batteries simply because I 
the capacity for turning them out. [ haven't 
been able to reduce the first cost of them 
materially as yet, because I have not been 
uble to supply the machinery in this factors 
that is necessary for that reduction. 

| know now that I can make that machin 


have not 


also know that 
I will not be able to make one to sell any 
body before next spring at the earliest, 
that it may cost me more at first, but ulti 
mately it won't cost any more than $450 
When Tam ready to sell it. 
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TO TELEPHONE ‘TO LONDON. 


Line From New York May Be Followed by Tele- 
phonic Connection with All Great Cities 


Telephone service between New York and 
London is to result from a recent English 
invention, according to present plans. It is 
expected that the service will be installed 
within «a year, when, it is declared, it will 
be as feasible to converse by telephone be- 
tween the world’s two greatest cities as it 
is now Manhattan. The invention 
is said to have already been tested in Eu- 
rope with perfect success. 

From the same sources comes the promise 
that by New Year’s direct telegraphic com- 
munication without intermediate repeating 
stations will be established for the first 
time between New York and London and 
telegrams will be exchanged at a speed of 
more than four times the speed of any cable. 
As a matter of fact, London scientists say 
the problem of rapid communication be 
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tween London and New York has’ been 
solved recently in actual practice at mod 
erate cost and the credit of this signal 
triumph of modern science also belongs to 
England. 

Following the establishment of the tele- 
phone and the rapid telegraph service be 
tween New York and London it is pro- 
posed to have all the large cities of the 
world so connected, regardless of the seas 
and oceans intervening. In a short time, if 
this be true, it may be possible for a person 
in New York, or Chicago, or St. Louis, or 
auny of America’s cities to ring up London, 
Paris, Berlin, Hamburg, or any city of Eu 
lope and converse over the 
freely as they 
same town. 


telephone as 
do now with persons in the 


THE EYES OF A SUBMARINE. 


What has troubled the engineers operat 
ing submarine boats was the necessity for 
coming to the surface every time an ob- 
servation above the surface was desired. 
This operation takes time, causes delay and 
in time of action would very likely jeopar- 
dize the safety of the craft. <A> vertical 
telescope called a “periscope” now enables 
surface observations without exposing the 
hull of the craft. 

The Shipping World, London, states that 
the periscope is being placed on the Eneg- 
lish submarines, and adds: 


The periscope 
is an 


apparatus by which the commander 
of a submarine may scan the horizon whilst 
the vessel herself is under water: this is 
accomplished by means of small 
vrranged at opposite ends of a tube. which 
is of sufficient height to reach from the 
submarine to the surface of the water. By 
turning this tube around and examinging the 
image given on the lower reflector, the cap- 
tain can study the surface of the sea as 
well as if he were on the deck of an ordi- 
nary ship, while at a short distance away 
the tubes are scarcely discernible. 


VERY month some new and great discovery, 


invention or improvement is recorded in 


Popular Mechanics. Our readers are familiar with the mechanism of wireless telegraphy, 
the wonders of radium, the phenomenal speed of Germany’s new electric cars, the construction 
of submarines, torpedo boats and battleships, the performances of airships, dirigible balloons; the 


construction of canals, the making of electrical devices and other such subjects. 


Isn’t this kind 


of information more elevating, more instructive and more entertaining to the civilized than reading 
of murders, divorces, suicides and social sensations? 
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Sounds The Baggage Smasher’s Knell 


Novel Air Elevating Device That Unloads 12 Trunks in 15 
Seconds 


The day of the baggage smasher is near- 
ing its close. An anti-baggage smashing 
baggage car has appeared. In tests on the 
Michigan Central and the Central Railroad 
of New Jersey it met with such phenomena! 
success that its adoption by all the leading 
railroads is predicted. Not only does the 
car prevent baggage smashing but it revo- 


the work of an instant to run one of these 
loaded trucks upon the elevator, and in one 
and a half seconds it is in the car. The 
baggage is removed and sorted after the 
train starts. 

The trucks are padded to prevent possi- 
bility of injury to baggage. The truck will 


earry 12 large trunks with a combined 


Safety Baggage Handler 


lutionizes all the old methods by its won- 
derful celerity of operation. Fifteen sec 
onds is all that is required to unload a 
truck of baggage and have another truck 
in process of loading. These reforms all 
result from a patented air power elevator. 

Part of the floor of the baggage car vir- 
tually becomes an elevator. Baggage is 
loaded on a truck and wheeled to the ele- 
vator while the car is in transit. When 
the train stops at a station a side door is 
opened, the elevator is lowered to the depot 
platform and the truck sent to the baggage 
room. Similar trucks are kept at all sta 
tions and loaded with the outgoing bac- 
gage before the arrival of the train. Tt is 


weight of 1,700 pounds. It is raised and 
lowered by means of 70 pounds air pres 
sure taken from the engine and stored in 
a eylinder underneath the car. The air is 
controlled by a lever at the side of the car 
door and operates the elevator by means 
of steel cables. 

The entire baggage car has an under 
frame of steel which makes it) practically 
impossible to telescope the car by collision. 
Two 24-inch and one 20-inch I-beams con- 
stitute the center strings, supporting 9-inch 
I-beams as side sills. The car is 67 feet 
long, weighs 80,000 pounds and has 60,000 
pounds capacity. 


The elevator-truck is known the 
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“safety baggage handler,’ and is the in- 
genious conception of George H. Wall, of 
Grand Rapids, Mich. 

The Railway Conductor says: The car is 
so constructed that in the middle at the 
baggage door the floor is an elevator plat- 
form, five feet square, on which are rails 
for the baggage truck to run. This truck 
is six feet long and four feet wide and has 
8-inch wheels. On this track, during tran- 
sit, the baggage or express is placed. When 
the train stops, the elevator platform is 
instantly thrown into position by a lever 
and as a reduction of air is made, the truck 
is lowered to the platform, where it is un- 
loaded and loaded. By air being applied 
by the baggageman the truck is elevated 
to a level with the car floor and pulled in. 
The car made its first trip August 18th, 
last, between Detroit, Bay City and Sagi- 
naw, and has not lost a trip or had any 
accident. 


SCREW PROPELLER OR “WATER 
BICYCLE.” 


To increase the speed of the swimmer so 
that he can move with the rapidity of a 
invented a 


boat, a Chicagoan has screw 


Swimming with Aid of Water Bicycle 
propeller or “water bicycle,” which, it is 
said, makes physical training unnecessary 
to become a rapid swimmer, The device is 
simply a screw propeller attached to the 
man instead of to the boat and any one 
who can ride a bicycle can become proficient 
in its use. 

Another swimming device for attaching 
to the feet of the swimmer is constructed 
on the principle of a duck’s foot. It is 
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made of aluminum and consists of two-flat 
blades or wings connected by hinges. When 


Swimmer’s Pedal Attachment 


the foot is drawn up or forward the wings 
close, offering little resistance, and when 
the foot is thrust away from the body the 
wings open, offering resistance which pushes 
the swimmer along. 


REPAIRING A CRANK PIN. 


Passing through the engine-room of our 
factory one day recently, | found the en- 
gine pounding badly, and en having the en- 
gineer shut down, discovered that the erank 
pin was very loose in the disk, says a writer 
in the American Machinist. 

As we were too busy to shut down for 
any length of time, I decided to make a 
quick repair job. We first chipped the head 
off the pin where it had been riveted into 
the disk, and drove the pin out, then drilled 
nu hole in the end of the pin and tapped it 
out with a 14-inch pipe tap. Next we turned 
up and threaded a_ tool-steel plug to the 
same taper as the tap, but large enough so 
that it would enter only two or three 
threads. We then cut four slots in the pin 
nearly to the shoulder, and drove the pin 
into the disk. The final act was screwing 
the plug in very tightly, thus expanding 
the pin in the disk until it was tight. As 
there was no room between the disk and 
the bed of the engine, we broke the plug 
off with a hammer. The results were en- 
tirely satisfactory. 


The condition of the manufacturing and 
industrial concerns in Germany shows great 
improvement. For the first time since 1900 
the railways report a car shortage. Mines 
are being re-opened, 
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New Light Makes Illuminations Gorgeously 
Resplendent 


Like Drawing Designs in Fire, So Simple and Effective is 
the Process 

“Wherever you stick the lamp it lights.’ scribe circles and curves, angles or any de- 
String the flexible cable up in straight signs you please, and they will glow forth 
lines, in garlands, festoons, concentric cir- in lines of light just as you place them. 
cles—in any form—on buildings, on yachts, You can describe as many and artistic de- 
from tree to tree, in the shrubbery, on the = signs with them as you can with the paint- 
ground, through and around flower beds, — er’s brush. It is like painting with light fm 
about fountains, on the banquet table, in red, yellow, green and other colors—paint- 


Splendid LUumination of the Metropolitan Opera House, New York 
and about and around the banquet hall, in’ ing with electricity instead of with paint. 
the theater, in the ball room, in the church The lamps used in this wonderful new 
—anywhere, everywhere—and stick the  process—it is called the Elbright—are pro- 
lamps on wherever you desire, as thick as vided with stickers or pins instead of the 
you desire and they will light. Or stick old-fashioned screw base. It is easier to 
ihe lamps on specially prepared boards, form a design with them than with the 
tuble tops, frames, ete., and with them de- paint brush, for it is sometimes difficult to 
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Ball Room Decorations 
efface the painted mark, while with the 


The cables and electric hoards on which ' 
electric lamp, if you do not like the place the designs are wrought are specially pre- } 
where you have stuck it, you merely have pared by the company. You may procure ' 
to pull the lamp out and stick -it in an- 


all the lamps you desire and work out the 
designs according to your own ideas. 
This is the way some of the most mag 
nificent of the recent electrical displays of 
New York and Chicago have been produced. 
The invention that makes these things pos- 
sible would have been looked upon as a 


other place and the light, of course, goes 
with the lamp. 


fairy dream a few years ago. It is new 
and extremely novel and leads to possibili 
ties limited only by the imagination. One 
of the illustrations shows the decorated 
dome of the New York Chamber of Com- 
merce, During a recent celebration in the 
Metropolitan opera house 20,000 feet of elec- 
tric cuble were used; 8,500 4-candle-power 
lamps; 4,250 white frosted and 4,250 green 
frosted lamps—17,000 lamps in all. From 
the ceiling hung 1.500 lamps, from the 
proscenium arch 3,000; on the moving cur- 
tain there were 3,000; royal box and lobby, 
1,000. The work was installed in 14 hours 
by 20 men, of whom 18 had never berore 
seen the system. 


The new invention brings maritime dece- 
orations into a prominence not thought of 
‘fore. For yachts of all kinds it admits 

Electric Decoration of Yacht before For yachts of all kind 


f 
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New York Chamber of Commerce Illumination 


of most splendid possibilities. Being thor 
ougltly salt-water proof, unending changes 
can be made rapidly without expense or 
loss of time. The locking cap of the base 
prevents the lamp from being blown out 
of position in the strongest winds. The 
cables are of great strength and require no 
suy wires. An entire ship decoration can 
he easily and quickly stowed away in a 
very smnall space, 


Wherever You Stick the Lamp it Lights 
Sir Edward Fry says 4504000,.000 years 
must have elapsed since the existence of 
life on the globe. 


NOVELTY IN LUSTERING FABRICS. 


Moniteur de la Teinture of Paris says 
Since the recent rapid development of met 
cerization the process has found many ap 
plications in lustering yarns. fabrics 
however, the luster has not yet been ob 
tained, except on printed spots, and on 
them them luster is much impaired by the 
necessary use of thickening. 

A new method has been invented to pro 
duce a maximum of luster on unbleached 
fabrics by an opposite process, that is, by 
retaining at the printed places the dull ap 
pearance of unbleached fabrics and luster 
ing the unprinted places in a mercerizing 
bath. The fabric, having been printed with 
a varnish not acted on by caustic soda, is 
mercerized when the varnish is dry. The 
different 
strengths, according to the composition of 
the fabric, and the time of immersion de 
pends on the same. The fabrics are then 
rinsed, dried and passed through a benzine 
to takeeoff the varnish. The unprinted 
places then apear with a luster greatly en 
hanced by contrast with the dullness of the 
printed spots, and the fabrie has the char 
veter of a real novelty. 


caustic soda lye is used of 
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Umbrella Sail is at Last a Reality 


Accelerates Speed, Removes Danger of Capsizing and Adds 
Manyfold to the Yachtman’s Pleasures 


At last the umbrella, or cyclone, sail is a 
reality. Time and again attempts have 
been made to construct a sail of this kind, 
but not until the past summer have the 
efforts been satisfactory. The umbrella 
sail, which is an English invention, is at- 
tracting attention of yachtsmen in all parts 
of the world. With this type of sail a small 
boat, which could not safely carry to ex- 
ceed 200 square feet of canvas with an or- 
dinary rig, can carry 360 square feet with- 
out danger. In fact, the risk of being cap- 
sized is practically removed, while the in- 
creased speed of the boat is nearly in pro- 
portion to the increase in her canvas. 

On the front cover is shown the original 
boat put in service this year at Cowes, Eng- 
land. This boat is only 17 feet on the 
water line, but carries an umbrella. sail 
which measures 30 feet horizontally and 16 
feet up and down. The sail also serves 
as an immense awning. The American 
Shipbuilder says the chief feature of the 
cyclone sail, which is practically a large 
umbrella, is that the wind pressure on it 
has no effect whatever to incline the boat. 
Roughly speaking, the pull of the sail is at 
right angles to its mean surface, that is 
to say, in the direction of the mast. 

In other words, it may be described as 2 
kite held by a rigid string. If the mast 
were stepped quite on the lee side of the 
boat, it is evident that the sail would lift 
the lee side and so list the boat to wind- 
ward; and if the mast were stepped on the 
weather side, lifting the weather side of 
the boat, it would necessarily list the boat 
to leeward. It follows then that there is 
some certain point which happens to be 
slightly on the lee side of the center line 
at which, if the mast is stepped, there will 
be no tendency for the wind to careen the 
beat at all. When actually sailing in the 
boat, the only way in which one is aware 
of a puff of wind is by noticing that the 
heat travels faster, and experiencing a slight 
sensation similar to that coming from the 
acceleration of the engines in a steamer. 
ror sailing with the wind in different di- 
rections to the boat the whole mast and 
sail are rotated by means of a turn-table to 
which the mast is attached, and the mast is 
elevated and lowered by means of two 


tackles. ‘There is also a balance-weight 
Which helps to elevate the mast and bal- 
ance its dead weight. 

The Thornycrofts, the great English boat 
builders, are experimenting in the expecta- 
tion that the umbrella sail can be adapted 
to row boats, canoes and other small craft. 


—- 


TRAINED EYE SAVED HIS TRAIN. 


Engineer Rushed Past Danger Signal and Frus- 
trated An Attempted Holdup 


By pulling the throttle wide open and 
driving his train swiftly by a danger sig- 
nal set dead against him, Engineer George 
W. Boss frustrated an attempted holdup of 
the New York, New Havepv & Hartford Fx- 
press. Four cars full of passengers, uncon- 
scious of the peril met and avoided were 
landed safely at the R. L depot, while the 
engineer repaired to the office of Superin- 
tendent A. R. Whaley to report that he had 
matched his orders against the ironclad or- 
ders of the road and won 

The train had reached a point within an 
eighth of a mile of Plummer’s§ Ledge, 
where Engineer Boss siw a green signal 
light, indicating a clear track. Suddenly 
it changed to a red light and the engineer 
closed the throttle and set the air brakes. 
As he did so a lantern was swung across 
the track, but not in the easy manner ac- 
quired by experienced tracksmen, and it 
flashed across Boss’ mind tbat the man who 
gave the signal was not stopping the train 
for any good purpose. For a second he hes 
itated, balancing in his mind the possibility 
of wrecking his train and the probability 
of his passengers being robbed and perhaps 
killed if he brought it to a stand still. 

As far as he could see an uncbstructed 
track lay before him. Another second and 
his mind was made up. and he rushed the 
train past the danger signal. Leaning out 
of his cab Engineer Boss saw the man with 
the lantern jump from the. track. Two 
masked men were standing on the ladder 
holding the stationary light and tampering 
with the signal, while seven other men 
were lined up along the roadbed. 
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Safety Clutch for Steel Guide Posts 


The Elevator and Its Many Uses 


Swift Passenger Cars That Tour the SKy-Scrapers and Freight 
Cars for all Hinds of Hoisting Traffic 


For lifting ashes from the cellar to the 
sidewalk and for hoisting persons to the 
top of towers surmounting the modern 20 
or 30 story sky scrapers! These are but 
two of the uses for which the elevator of 
today is employed. To name all its other 
fields of service, would be to enumerate 
the various enterprises of America. In the 
freight house, in the coal mine, at the 
steamship dock, in the machine shop, in the 
railway and steamship yard, in nearly 
every kind of factory, in the live’ stock 
markets, in fact wherever lifting is to be 
done the elevator is now used. Not so 
many years ago it was regarded as a curi- 
osity. The sky scraper gave prominence 
to the elevator and greatly widened its 
field. It is used more in America than in 
any other country, because there are more 
tall buildings here than in any other coun- 
try; because there is probably more lifting 
to be done in America than in any other 
country, and because Americans prefer 
quick and convenient ways of doing things. 
In Europe the elevator is called a “lift.” 

THE SKY SCRAPER ELEVATOR. 

The mechanism of the sky scraper eleva- 
tor is shown on page 328 It is a 
wonderful machine that can shoot past 
the floors in its passage between heaven 
and earth at a speed of 800 feet per min- 


ute. This is the famous hydraulic elevator 
of the vertical cylinder type invented by 
the Otis company. The engine is provided 
with a simple device which limits to a pre- 
determined speed the rate at which water 
can flow into and out of the cylinder, This 
enables its speed to be regulated when de- 
sired, and there is no possibility of the car 
moving at greater than the fixed speed, 
when it is descending with a heavy load, 
for instance. The safety clutches can be 
set to operate at a speed slightly above this 
rate and will come into action only in case 
of emergency. 

The illustration shows the controlling 
lever in the car which operates the pilot 
valve connected to the main valve of the. 
elevator engine. This machine may be 
geared as high as 8 to 1. It can be oper 
ated with any convenient water pressure. 

HORIZONTAL CYLINDER TYPE. 

The illustration on page 326 shows the hori- 
zontal cylinder type of hydraulic elevator, 
designed for buildings where it is deemed 
advisable to install all the elevator ma- 
chinery in the basement. In smoothness 
of operation, speed, safety and other 
requisites of a high class elevator it is 
equal to the vertical cylinder type, and the 
question of which is best adapted to the 
building in which the installation is to be 
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Horizontal Cylinder Hydraulic Elevator 
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made should determine the type of machine. 

For buildings of considerable height 
these elevators are geared as high as 12 to 
1. Where several are to be installed the 
eylinders may be placed one above the 
other in a “double deck” or “triple deck” 
arrangement, thus further economizing 
floor space. ‘The illustration shows, in con- 


nection with the elevator, a compound-du- 


is considerably in excess of any strain to 
which they may be liable in their opera 
tion, each elevator is provided with special! 
safeguards against all known 
vator accidents. 

The governor is located at the top of the 
elevator hatchway and is suitably connect 
ed to the car, entirely independent of the 
lifting cables, Should the elevator car for 


forms of ele 


Depot Entrance Glasgow Harbor Tunnel.—Elevating Teams and Loaded Wagons 


plex elevator pump, compression and dis- 
charge tanks and the necessary piping con- 
nections, The tanks are shown in the base- 
ment but in large plants, especially, it is 
often found more convenient to place the 
compression tanks in the atic. 
SAFETY APPLIANCES. 
While the factor of safety in the con- 
struction of the modern high-class elevator 


any reason, exceed the predetermined speed 
for which the governor has been set, the 
powerful clutches located beneath the car, 
grip the guide posts, bringing the car to a 
safe and easy stop. The form of grip shown 
in the illustration on page 325 is used with 
steel guide posts. 
AMERICAN GENIUS AIDS GLASGOW. 
All kinds of trouble was experienced with 
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the handling of freight in the Glasgow har- 
bor tunnel until an American company 
solved the problem by the employment of 
elevators. With these the freight from the 
vessels is loaded into the wagons and then 
the wagons and teams are lifted hy the ele 
vators to the street level. 

The entrance to the harbor tunnel eleva- 
tors is shown on page 327. The ele- 
vators were built by the Otis Elevator Com- 
pany. The plant consists of twelve eleva- 
tors, having a car travel of 80 feet. The 
platforms are ten feet wide by 28 feet long, 
giving a lifting capacity for “wagon and 
team of horses at a car speed of 250 per 
minute. The levators are operated under 


Hydraulic Ash Lift 


the high pressure hydraulic system, using 
steam pumps and accumulators. The hy- 
draulic pressure is 800 pounds. 

A hydraulic ash hoist for raising ashes 
from the cellar to the sidewalk is shown in 
the last illustration. It is extremely simple 
in construction and very compact. 


Santos Dumont’s newest machine is the 

“Santos Dumont No 10” which he tested a 

few days ago. This machine may be 
brought to the St. Louis exposition. 

Nobody had any idea that germs were so 

RE A neat good to eat until it was learned that more 

a sae ee than 60,000,000 of them are to be found in 
an adult oyster—Kansas City Star. 


Vertical Cylinder Hydraulic Blevator 
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Young Women’s Cooking Class at Pueblo, Col. 


Necessity of Industrial Training of Children 


Ideal School in Colorado in Connection with a Great Manu- 
factory 
[By R. W. Corwin, M. '°., Supt. Sociological Department, Colorado Fuel and Iron Co.] 


The chief agency of popular 
will be the very labor through 
is sustained. Industry employs the mind 
that its work may be intelligent; it pro 
vides for moral training in that its work 
must be sincere. “Man without tools,” says 
Carlyle, ‘is nothing; with tools he is all.” 
In Ruskin we read: “A boy cannot learn 
to take a straight shaving off a plank, or 
to draw a fine curve without faltering, or 
to lay a brick level in the mortar without 
learning a multitude of other matters that 
books could never teach him.” Says Profes- 
sor Henderson: “The richer and 
varied these impulses or sensations, the 
richer and more varied the stream of 
t'ought. With meager sensation comes 
mcager thought.” J. Painter writ- 
ten: “By wise direction or supervision his 
powers of initiative are developed, his in- 
dividuality cultivated.’ Training the hand, 
When accompanied by mental exertion, 
trains the brain, and if the work be suffi- 
ciently varied the mental development — is 
well rounded. 

Along with 
ties there is 


education 
which life 


industrial work of all 
one thing we should 


varie- 
never 


lose sight of; that is the recreative or pleas- 
urable aspect of work. All work should be 
a matter of pleasure, not of drudgery. To 
some this may seem absurd at first thought, 
but let us analyze the meaning of work, 
and see if it should not be considered a 
privilege rather than a hardship to work. 
“Work implies continued exertion or actiy 
ity directed to some purpose or end.” There 
must be an Work dlis- 
tasteful when it is unaccompanied by men- 
tal energy and 
makes work a 
drudgery. If 


object. becomes 
intelligence, 
pleasure. It robs it of 
work and thought be prop- 
erly associated, no matter what the task 
may be it is accompanied — by 
This is the secret in all work. 
Industrial training 
the child will love to 
industrial training 
will meet with 
learn to hate 
Germany, Russia and England are far in 
advance of the United States in schools for 
training workmen, and France, 
land, Sweden and Denmark lead us. 
The position of our country 


Knowledge 


enjoyment. 


should be 
work. <A 
devoid of 
failure, and the 
work. 


taught se 
teacher of 
this power 
child 


will 
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and capital. 


the 


The 


ual 


maintained by the importation 
labor and by American mental shrewdness 
We must look to our laurels 
or fall by the wayside, and be numbered 
with Italy and Spain. 
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Child in Colorado Fuel and Iron Company Kindergarten 


Weaving a Basket 


something, if no more 
way of others, 
sociation or corporation 


than to get out of 
Every community, as- 
may assist. Of 
course these conditions in the United States 
will change as we learn and realize. 


Esquimaux and their Homes—Kindergarten Con- 


struction Work, Engle, Colo. 


In the kindergarten of 
corporation the children 


industrial work in 


au certain Colorado 
are doing individ- 


weaving, sewing, 
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of skilled 


A 

basketry—they make several varieties of 
baskets and mats from reeds and raffia and 
native grasses—in cutting and pasting— 
elementary operations essential to actual 
construction work—and work in colors. 
They have also been studying the work of 
the blacksmith, the baker, the grocer, the 
shoemaker and the carpenter, the benefits 
we derive from their work and our de- 
pendence upon it. This is collective indus- 
trial work. They make out of cardboard, 
clay, tea-lead, and certain materials the 
children bring from home—the blacksmith 
shop with forge, horseshoes, nails, anvil 
and clay horse and blacksmith. Even the 
sign outside of the door is not omitted. 
Similarly they study and reproduce the 
other familiar occupations. 

In all this work, however, care is taken 
that there be no taxing of the nervous sys- 
tem by requiring too minute and _ precise 
work, too delicate co-ordination. 

For the older children industrial clubs 
are provided. In some camps these clubs 
are making reed and raffia baskets of all 
sorts—work baskets, waste-paper baskets, 
and long flower baskets with handles. At 
one camp they are doing practical work in 
weaving, having manufactured their 
looms. At another they are making a_spe- 
cialty of wood carving. Beginning on small! 
household utensils, they will go on to the 
practical manufacture of furniture, cane 
bottoms for chairs and other such useful 


own 


Junior Sewing Class, Harmony Hal), “tar*ville, Col, 
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Finished Products of a Basketry Class at the Engle 
Kindergarten 


articles. At still another we hope to intro- 
duce burnt wood work. 

For those whose work gives promise of 
extraordinary talent, the central industrial 
plant at Pueblo will offer opportunities for 
advancement. At this plant will be given 
also courses in cooking and sewing for the 
wives and children of employes at the steel 
works. 

Cooking and sewing are being introduced 
as rapidly as teachers can organize classes, 
conduct a brief course in each place, and 
instruct the local teachers. At one camp 
(El Moro), Peno, the thirteen-year-old son 
of a saloonkeeper, one morning offered to 
get breakfast for the family. He prepared 


HE SWUNG THE LANTERN. 

Senator Daniel, of Virginia, was at cne 
time counsel for a small Southern railroad. 
At a point on the line where it crossed a 
prominent highway they had an old negro 
watchman, whose duties consisted in warnr- 
ing travelers of the approach of trains. One 
night a farmer’s wagon was struck, causing 
a bad accident. The railroad company was, 
of course, sued for damages, and at the 
trial the old darkey was the chief witness 
for his employers. He answered the ques- 
tions put to him in a clear, direct manner. 
Among them was the query as to whether 
he surely swung his lantern across the 
road when he saw the train coming, to 
which he replied: 

“Deed I did, sah.” 

The railroad company won the suit, and 
Mr. Daniel took occasion later to compli- 


coffee and cakes, and the father was so 
delighted with them that he invited all the 
early morning saloon patrons in to break- 
fast. 

In sewing the children are learning to 
baste, hem, overcast and stitch by hand. 
They are now to commence cutting out 
garments, drafting their own patterns from 
a chart. Later they will learn all the parts ° 
of a machine, how to keep it in order, and 
how to use it in making garments. 

Upon the germ depends the beginning 
upon the germ and training depends the 
end. A poor germ makes a bad beginning; 
a bad beginning is a handicap against after 
training. The right start leads to a sue 
cessful finish. Today’s boy is tomorrow's 
man. If we care for the boy, the man will 
require little attention. 


Cooking Class for Nurses at the Colorado Fuel and Iron 
Company Hospital, Pueblo 


ment his witness on his excellent testimony 
The old fellow was profuse in his thanks, 
but before they parted bluntly said: 

“Lordy, Marse John, I sho’ was skeered 
when dat lawyer ’gin to ax me ‘bout de 
lantern. I was feared he was goin’ to ax 
me if it was lit or not, ‘cause de oil in it 
done give out come time before de axe 
dent.” 


LUNCH AT THE BOTTOM OF THE SEA. 


Capt. Lake gave a luncheon at the Lot- 
tom of the ocean near Newport, R. LL, re- 
cently inside the submarine torpedo boat 
Protector. The luncheon was cooked in- 
side the boat while a brisk gale was kick 
ing up a rough sea overhead. <A party of 
naval officers were the guests at the sul 


marine feast. The boat was submerged for 
one hour and three-quarters, 
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Hite Hauls a Boat Across The English Channel 


Hauling a boat by kite is a new feat that 
has been successfully performed in Europe 
by S. F. Cody. After several attempts Cody 
crossed the English Channel in his. kite- 
boat, leaving Calais at 11 o'clock p. m, Novy. 
7 and reaching Dover 13 hours later. Mr. 
Cody encountered much shipping and some 
narrow 

The kite employed was on the principle 
of a box-kite and was capable of hauling 


escapes. 


\\ 


\ 
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Experimenting with the Man Lifting Kite 
the Cody Boat 

quite a load. The boat weighed four tons 

and was decked with canvas. It somewhat 


that Hauled 


resembled a miniature submarine boat. <A 
combined steering gear manipulated the 
kite and the boat’s rudder alike and en- 


Launching the Cody Boat 


abled Cody to guide the craft with com- 
parative ease. 

Mr. Cody has a scheme to reach the 
North pole by means of this. kite. He 


Queerest Craft that Ever Sailed Successfully Crosses the 
Turbulent Water 


says that Nansen’s progress toward the 
pole was stopped by a huge wall of ice 125 
feet high. He could not surmount an ob- 
stacle of that size and had to turn back. 
With this kite, Cody says, the sledges and 
provisions could be lifted over the ice, to- 
gether with the explorers. 

Nansen’s dogs died and transportation 
became almost impossible. With the kite, 
Cody says, Nansen would be independent of 
dogs, for in favorable wind the kite would 
draw the sledges along. Three or four 
kites would drag a ton weight of material, 
including three men. 

The kite with which Cody crossed the 
channel was connected to the boat by 3,600 
feet of piano wire. 


YANKEES NEGLECT SMALL TRADE. 


South African Exports says: “The Yan- 
ees do not appear to be making much head- 
way in the engineering line as far as Cane 
Town is corcerned. The 500-horsepower 
generating set lately installed by the corpor- 
ation is entirely of British manufacture, 
while the machinery for the new electric 
light stations at Claremont and Wynberg 
was also made in Great Britain. 

“In Johannesbarg, where there is a wider 
field for this class of work, there fs a differ- 
ent tale to tell. Most of the big American 
houses have branches or agents in the Gold- 
en City, and are making desperate efforts 
to capture the trade by cutting prices. When 
it comes to a question of prompt delivery 
it is not unlikely that the British manufac- 
turer may feel the pressure, though so far 
few contracts have been missed through this 
cause, Just now both parties are merely 
marking time, as until the labor question is 
settled there will be little demand for ma- 
chinery. Owing to the deadlock in the min- 
ing industry many tenders for big orders 
have remained unopened, and will not 
considered until an improvement sets in.” 


be 

Claus Neelson, whese farm near Omaha, 
Neb., is a general landing place for balloons 
after exhibition ascensions, has obtained an 
injunction restraining balloons from “de- 
scending on his farm or property, from de- 
stroying his crops or frightening his live 
stock.” 
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No More Sewer Digging by Hand 


Great Machine Now Moves Along the Street and Plows a 
Furrow 20 Feet Deep 

Digging a trench 20 feet deep and 5 feet its appearance in Chicago, entirely does 

wide at one operation, mechanically piling away with the old method of digging sew 

the dirt along the side of the trench ready ers by hand. The laborers’ part in” the 


Sewer Trenching Machine at Work 


for use in refilling, and rolling itself along process is merely to pile the dirt back in 
over the route of the excavation as it the trench after it is dag. The machine 
works, a new excavator which has made does the rest. 
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A pair of great endless chains carrying 
scrapers the width of the trench are oper- 
ated by the engine. On these scrapers are 
carried small plows or scarifiers which tear 
up the earth beyond that picked up by the 
scrapers, thus loosening the earth for the 
plunge of the next scraper. An apron runs 
from the ground surface up to the point 
of discharge on the machine platform. At 
right angles to the scraper travel, runs a 
carrier belt on which the earth is dumped 
and by which it is carried to the side of 
the trench and deposited in a pile ready to 
be returned to the trench when the sewer 
is laid. When the trench is 20 feet deep 
the excavator frame stands nearly vertical, 
and when of less depth it is set at such 
an angle as to take out the earth at the 
desired depth. The width of the cut can 
be varied at will and the change in depth 
is made in a few seconds. 

The machine is set on wheels and carries 
the necessary engine and boiler for operat- 
ing the machinery. It moves forward au- 
tomatically by means of a drum on which 
winds a wire rope attached to a post ahead 
and to the front of the machine. The ex- 
cavator will dig a trench 120 feet long and 
20 feet deep in one day. The cut is clean 
and absolutely straight. The machine is 
called the “Chicago Excavator.” 


TRANS-CANADA RAILWAY SCHEMES 

Canada has outgrown its railroad facili- 
ties and vast resources of that county now 
lie dormant awaiting capital and enterprise 
for building transcontinental railway. 
Canadian capital seems to consider the en- 
terprise too gigantic and so American cap- 
ital will come to the rescue. Americans are 
interested in the proposed construction of 
three railways across Canada. Two of them 
will probably be built. The Canadian North- 
ern Railroad is building toward the Yellow 
Head Pass across the park lands of the 
Saskatchewan. The Grand Trunk Pacific 
will undoubtedly build from Moncton to 
Port Simpson. The Canadian government 
has granted a charter to the Trans-Canada 
tailway Company. The latter road, because 
of its importance from a military stand- 
point, has attracted wide attention. The 
proposed route is most direct, starting from 
Chicoutimi, the head of navigation on the 
Skaguay river, and traversing the newly 
discovered wheat and timber lands in north- 
ern Quebec. This road, if built, will open 
up the James and Eudson Bay territory to 
trade, make possible the development of 
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mineral territory in northern Ontario, and 
will reach the wheat fields of Peace River 


Valley, and crossing the mountains at an 
elevation of only 2,000 feet, will end at one 
of the finest Pacific coast ports. 


REPUBLIC OF PANAMA FLAG. 


The first upper square, to the left, is 
blue; the first lower square, to the left. 
is white, with a blue star in the center 


| FLAG OF THE NEW REPUBLIC OF PANAMA | 


is white, with a 
red star in its center, and the second lower 
square is red. 


The second upper square 


WORLD'S SHIPPING LOSSES LAST YEAR. 


Lloyd’s Register, in a statistical summary 
of vessels totally lost, condemned, ete., just 
published, shows that during 1902 the gross 
reduction in the effective mercantile marine 
of the world amounted to 872 
700,690 tons, excluding all vessels of 
than 100 tons. Of this total 301 vessels of 
408.363 tons were stenmers, and 571 of 282.,- 
327 tons were sailing vessels. As re 
gards steamers the present return exceeds 
the average of the previous eleven years by 
21 vessels and 46,396 tons: as regards sailing 


vessels of 


less 


vessels it is below the average by 204 ves- 
sels and 67.716 tons. The figures relating 
to steam and sailing tonnage owned in the 
United Kingdom are below the average by 
40.863 and 30,908 tons respectively. Apart 
fron: vessels broken up, condemned, ete., the 
United Kingdom steam tonnage lost during 
1902 is below the average of the preceding 
eleven years by about 48,000 while 
owned has increased during 
that period by nearly 4,750,000 tons. or 56 
per cent. 


tons, 
the tonnage 
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EASY ELECTRICAL EXPERIMENTS 


HOW TO MAKE A SENSITIVE GALVANO- 
METER. 


A sensitive and well made galvanometer 
muy be used for a variety of purposes. Not 
only may it be used for the testing of re- 
sistances, both high and low, but by the 
use of a proper shunt may be used to 
measure strong currents, and by the use of 
a high series resistance may be used to 
measure the voltage of an electric circuit. 

An old telephone generator furnishes ex- 
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cellent magnets for the construction of such 
a galvanometer. A magnet which the writer 
has secured from such a source measures 
six inches in length and is made of steel, 
which is 1%4 inch by % inch. The more pow- 
erful the magnet the better. Its dimensions 
may vary somewhat from the one used in 
the following paper, but the reader can 
easily modify his instrument to suit his 
needs. 

A bottomless box with a glass top will 
be required, mounted upon base board, 
the whole being suited to be screwed to 


the wall, as shown in Fig. 1. This box is 
7 inches by 13 inches outside measurement, 
and 414 inches deep, The base board should 
be 1514 inches hy 814 inches. The box is 
secured to the base board by two hasps, 
one on each side, two or three dowel pins 
helping to hold the box from slipping. This 
method of securing the box is adopted so 
that the case may be easily removed, giv- 
ing access to the working parts of the in- 
strument inside. 

The magnet used being 5% inch wide, two 
pieces of iron, shown at P, are made for 
pole pieces. These are 5 inch square and 
1% inches long, and have bored through 
them two holes % inch in diameter, 
through which are to pass screws to se- 
cure them in place. Secure the magnet 
firmly to the base board, its poles being 
9% inches from the boitom, and at equal 
distances each side of the center line. <A 
block of wood at each side of the magnet, 
another at the bottom, and two clamps, one 
at each side, ought to secure the magnet 
firmly in place so that it cannot slip. Then 
serew the pole pieces into place, taking 
cure that they rest firmly against the inner 
poles of the magnet. This will leave 1 7-16 
in. of clear space between the poles, if the 
dimensions given have been followed. If 
the magnet used has dimensions differing 
from those given at M, Fig. 2, allowance 
will have to be made in the pole pieces, so 
as to leave the proper space between the 
pole pieces. 

In the exact center of this space is to 
be secured an iron cylinder, shown in Fig. 1, 
and also at C in Fig. 2. This is 1% inches 
long and *% inch in diameter. It is to be 
fastened to the base board by a screw pass- 
ing completely through it. This should 
leave a clear space of 1-32 inch on each side 
of the cylinder. 

It is well at this point to take a very 
small sharp chisel and cut two grooves in 
the base board, these grooves being exten- 
sions backward of the spaces between the 
poles and the cylinder on each side. These 
grooves are necessary, in order to allow 
the coil shown in Fig. 1 to swing freely 
in either direction without striking the back 
board. 

Take next a piece of the thinnest copper 
procurable. It should be very thin in order 
to be light and to take up as little space as 
possible. From this sheet copper make a 
frame such as is shown at F, Fig. 2. It is 
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inches 
1 
inch. As 
shown in the side view at Kk, it frame 
with the edges bent up so as to form a 
deep groove running around the face of the 
frame for holding a_ coil of fine wire. 
Where the frame overlaps it must be neat- 
ly soldered. At the corners the turned-up 
edges will be cut away, but this will do no 
harm. Line the slot in this frame with a 
laver of thin but tough paper, fastened in 
place by shellac. This serves to insulate 
the frame. Then wind the slot full of No. 
36 single silk covered magnet wire. 

The ends of this coil are left projecting, 
one at each end. Shellac the outer surface 
of the coil and set it aside to dry. 

Now make two little pieces shown at E, 

Fig. 2. They are made by taking a piece of 
thin copper, 4 inch by *& inch, and solder- 
ing to its center a projecting wire of. stiff 
inch long. Flatten the outer end 
of the brass wire and drill a small hole 
through the flattened part. These little 
pieces are then bound on to the ends of the 
coil by silk threads, so that the projecting 
wires form a spirdle about which the coil 
may rotate. For this reason they must be 
so adjusted as to project from the exact 
center of each end. Also care must be 
taken, in bending them on, to insulate them 
from the coils by slipping a piece of thin 
paper under them. Then the projecting 
ends of the coil are soldered to these little 
strips, one at each end, and the superflu 
wire cut off. 
Two pieces of brass should be made like 
H, Fig. 2. As 
are to support the 
The hole through B, there 
should be *% inch from the back 
of the piece, and should slide freely 
through B, but may be secured by a_ set 
One of the pieces shown at H 
should be threaded and provided with a 
thumb nut, as shown at T, Fig. 1.) One 
end of Hf should he flrttened and drilled 
as were the ends of the projecting wires on 
the coil. 

Now procure some fine silk fibers, pref 
erably of raw silk, and pass one end of the 
fiber through the the upper wire 
spindle of the coil, securing it firmly by a 
drop of sealing wax. In a like manner se 
fiber to the lower spindle. Then, 
with T in place, Fig. 1, the fiber 
through the hole in T, pull it up until it is 
of the right length, and fasten with sealing 
Wax, Do the same at the bottom, and the 


rectangular in shade and measures 2 
by %& inch inside, and 2% 


» inches” by 
inches outside. Its 


width is 4 


Is a 


brass, 4 


ous 


those shown at B, and also at 
shown in Fig. 1, 
coil in position. 


fore, 


these 


side 


screw, 


hole in 


cure a 
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coil will be suspended so as to swing freely 
in the space between the cylinder and the 
poles, 

Current is led into 2nd out of the coil by 
two very small slender 
the top and bottom, 
No. 36 (no finer) 


springs shown at 
They are 


German 


from 
wire, 


made 
silver 


MAKE Correr 


souare F 


Poin rer 


Fie 2 
coiled around w small pencil so as to make 
a very weak spring. By carefully 
ing T, and leaving the fiber slack, the ends 
of this coil miy be soldered to T and to the 
pivots of the coil. 
repeated at the 

At S is a cireular scale, made of a piece 
of white bristol It projects forward 
from the instrument, and is bent so as to 
have the axis of the coil for a center. The 
radius of the are of this cirele is 245 ine 
A pointer shown in gined to the 
bottom of the coil, and its front end moves 
over the card board 
made by taking a 
and fitting a thin 
outer end to serve as an 


This process should Le 
bottom. 


board. 


Fig. 2 Is 


scale. 
strand 


piece of 


This pointer is 
from a 
copper at its 
indicator. The 
back end of the pointer projects beyond the 
coil, and is counterweighted 


piece of lend, as 


with a small 


shown at L. 

Thus the silk fibers serve to suspend the 
coil in that it may 
While the coiled springs encircling the 
carry the current out of the 
and also serve to bring needle to zero 
after being d flected. 


place, so swing freeiy 


fiber 


into and 
the 


eoil, 


Binding posts at the bottom are connected 
to the uoper 
shown, 

If the 
prove the 
fine hair 
German silver springs. 
eured at oa 
ing 
German 
der the 


and lower suspensions as 


amateur is skillful he 


instrument 


enn 
two 
the 


be se 


place of 


very 
springs in coiled 
These 
besides le 
not so stiff as the 
and therefore ren- 
more sensitive, 


watchmaker’s, and 


more reliable are 
silver springs, 


justrument 
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POPULAR MECHANICS. 


Disastrous Results of Supposed Torsional 
Vibrations 


Propeller Blades of the United States Torpedo Boat Stringham’ 
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Strange Vibrations on Torpedo Boats 


Effects on Propeller Blades 


Leads to Theory of Torsional 


Motion 
By Admiral George W. Melville, Chief of the Bureau of Seam Engineering, United States Navy 


It has been frequently found in United 
States torpedo boats that after running for 
a time a notch forms about two-thirds of 
the radius out from the center on each 
biade of the propeller. Many fanciful ex- 
planations of this have been offered, and 
Macalpine guesses that it is due to torsional 
vibration. It is shown clearly in the illus- 
trations, (page 338) from photographs of 
the United States torpedo boat Stringham. 
The vibration is more or less like the crack 
of a whip. If we conceive a blade with no 
pitch, this vibratory action would alter- 
nately put a strong compression and exten- 
sion on both leading and following edges 
of the blade. The resistance of the water, 
ou the other hand, would put a tension on 
the leading edge and a strong compression 
on the following edge. Thus, if the effect 
were strong enough, the leading edge 
would be stretched, while the following 
edge would be compressed; and if it tapered 
off sharply enough, the bronze would 
buckle as shown. Now, in an actual blade 
this buckling action could not happen near 
the root, as the acting forces would bend 
it about the long axis of the root section; 
but when we get out to where the notch- 
ing actually occurs we have a case not dis- 
similar to that of the blade with no pitch. 


The notching always occurs on the after 
edge, as this explanation demands; and the 
bulge seems always to be aft, as the pic 
ture shows, and seems most probable from 
the supposed action. 

When the Stringham was docked it was 
found that a large area on the aftermost, 
commonly called the “go-ahead,” face of 
the blades, extending nearly half-way 
across the blade from the outer half or two- 
thirds of the leading edge, was scoured 
bright, while the rest of the face was dull 
and overgrown with sea grass. This is not 
well brought out by the photographs. A 
similar effect was shown on the other, or 
“gvo-astern,” face of the blades, but the 
bright part was near the following edge. 
The bright parts are exactly where we 
would expect the greatest scour. By the 
time the water got well across the after 
side of the blade there would be a layer of 
sensible thickness which had little motion 
relative to the surface of the blade, thus 
mitigating the scouring action. On the for- 
ward surface cavitations or strong eddying 
would be sure to produce a powerful scour 
near the following edge. 

I reserve my judgment, but if this is the 
true cause it shows that severe torsional 
Vibration is uncommon. 


MANY CHANGES IN COLOMBIA. 


The United States in its attitude toward 
the Panama revolution was governed in 
the main by the treaty which this country 
signed Dee. 12, 1846, with the Republic of 
New Granada. This treaty grants to citi- 
zens of the United States as full and com- 
plete commercial privileges in all parts of 
the territory, including Panama, as its own 
citizens enjoy. The Republic of New Gran- 
ada was succeeded in 1858 by the Granada 
Confederation. This gave way in 1861 to 
the United States of New Granada. The 
United States of Colombia followed in 1863, 
which in turn was replaced in 1886 by the 
present Republic of Colombia. 


The Canadian parliament is being urged 
to send an expedition in search of the North 
Pole. The ambition is founded on her claim 
to all territory north of Canada. 


SLEDS WHERE THERE IS NO SNOW. 


In the City of Madeira, where no snow 
ever falls, the typical vehicle is a sled. It 
is called a “carro,” and is pulled by oxen, 


“Carro” the Queerest of Vehicles 
The “carro” driver acts as a guide to tour- 
ists and his services are quite indispensable. 


"Be 
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WITH PILE DRIVER. 


Centralblatt 
lin, says: 


der Bauverwaltung, of Ber- 
An interesting departure in luild- 
ing engineering is made in the construction 
of the new Berlin-Wedding law courts, par- 
ticularly in the laying of the foundations. 
The unstable nature of the ground necessi- 
tuted some system of foundation that could 
be relied upon to give adequate support to 
the vast edifice. After serious consideration 
and exhaustive experiments with various 
systems, strengthened concrete piles of tri- 
angular section with cut-off corners were 
decided upon.- These consist of hard gravel 
and best Portland in the proportion of three 
parts of river ballast to one of Portland, and 
varying in length from 17 to 26 feet. The 
strengthening consists of three 44-inch-thick 
iron rods with blunted lower ends and con- 
nected at 10-inch intervals by T rods. Care- 
fully mixed in a pug mill, the slightly wet- 
ted concrete is spread in vertical wooden 
moulds in 8-inch layers and compressed to 
four inches. To insure uniformity of in- 
corporation the surface of each preceding 
layer is roughened previous to adding fresh 
doses of concrete and fixing the T pieces. 
The completed pile is then left to itself for 
twelve to twenty-four hours and constantly 
and abundantly moistened during the sue 


ceeding seven or eight days, after which 
they are removed from the moulds and 
again watered for the next eight or ten 


days. By then the piles have sufficiently 
hardened to admit of transport, and in an- 
other ten or twelve days are rendy for use. 
In this instance the piles were driven into 
the ground with the aid of a steam pile 
driver, with a 2'%-ton ram allowed a fall of 
5 feet 6 inches. To prevent damage to the 
heads of the piles, cushions consisting of 
sheets of lead and iron and timber packing 
held together by an iron band were inter- 
posed. 


ANOTHER NON-PUNCTURABLE TIRE. 


George W. Sweeney, of 
New York, thinks he has 
invented a  non-punctur- 


aubie tire for automobiles. 
The tire has metallic 
rim into which is placed 


a soft rubber 
outer wire. 


trend and 
This has on 


its outer side a ring which 
presses down into the in- 
ner side, 


New Rubber Tire 
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CONCRETE PILES DRIVEN INTO GROUND ODD CUSTOMS OF THE CHUCKEE ON THE 


TRANS SIBERIAN RAILROAD. 

The completion of the Trans-Siberian Rail- 
road has revealed to civilization some queer 
peoples and customs. One of the oddest of 
these heretofore secluded races are the 
Chuckee, who, it is said, originally came 
from the trepical shores of the Bosphorus. 


Scene at a Chuckee Burial Service 

Most peculiar of the peculiar customs of the 
Chuckee is their burial service. The relatives 
feed a last meal to the deceased and go 
through a weird divination performance. 
The corpse is then tied lengthwise on a 
reindeer sledge. When the destination is 
reached the reindeer is killed. The clothes 
are cut from the body of the corpse and for 
every piece is exchanged a slice of rein- 
deer flesh until the body is entirely cov- 
ered. It is then left exposed to the rav- 
ages of the wolves and foxes, and the 
sooner it is consumed the better it is sup- 
posed to be for those living. 


PRIZES FOR NEW STEAM PLOWS. 

The British Export Gazette says: “If the 
fertile lands of Rhodesia are to be adequate- 
ly cultivated the old-world methods of plow- 
ing will have to be superseded by some- 
thing. Recognizing this fact the directors of 
the British South African Company have de- 
cided to make a departure’ which will be 
of interest to makers of mechanically driven 
plows. They propose offering £2,000 ($10.,- 
000) in prizes for the best steam cultivators 
forwarded for the competition trials which 
will be held next year in Rhodesia. This is 
a unique opportunity for British makers of 
this class of implements to introcuce their 
specialties to the South African public. The 
contest will doubtless be thrown open to the 
world, and thus has the added zest of emu- 
lation to its commercial aspects. The re- 
sults will have a lasting effect on the course 
of future trade in these lines with the sub- 
continent, and consequently British 
would do well not to negiect the 
this opportunity gives them, 


firms 
chance 
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Lifts Great Weights by Compressed Air 


Loading and Unloading Made Simple and Expeditious by the 
Pneumatic Crane 


The pneumatic crane strikes 
one of the hardest of the many 
modern blows to manual labor. 
Loading and unloading cars is 
made simple and speedy by this 
new compressed air machine, 
and two men are all that is re- 
quired for the heaviest work; 
but these two men with the aid 
of the crane can unload the car 
quicker than could a dozen men 
by hand. The cranes are built 
of various capacities, some to 
lift weights of 50,000 pounds. 
They serve in loading and un 
loading materials of almost 
every description, 

In coaling locomotives they 
have worked a most notable 
change in former methods that 
is far reaching in its effects. The 
cranes for this work are made 
of about 3,000 pounds capacity. 
They have a reach of 12 feet, 
hook lift of 12 feet 6 inches, and 
height from rail to top of boom, 
18 feet, which is necessary to 
give sufficient height for lifting 
drop-bottom buckets high 
enough to clear the top of the 
coal or locomotive tender. The 
crane is supplied by air direct 

: from the traln pipe, connection 
being made at the back of the 
tender, thus making it unneces 
sary to maintain a compressed 
air plant at the coaling station. 
It is usual to have ten or twelve 
1-ton drop-bottom buckets filled 
direct from the coal car and 
placed within reach of the crane 
thus making it possible to load 
the tender very quickly with the 
train crew. 

A 4,000-pound revolving pneu 
matic crane mounted on a turn 
table and hand truck is used on 
the Lake Shore & Michigan 
Southern railroad for loading 
and unloading cars and in han- 
dling material generally in and 


Three Thousand Pound Garry Crane Coaling a Locomotive about their Collinwood shops, 
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The pneumatic crane mounted 
on a car, shown in the illustra- 
tions is used for loading and 
piling buffer beams. It is also 
convenient for loading car sills 
and other heavy timbers, loco- 
motive wheel centers, “ar 
wheels, axles, tires and heavy 
castings. 

The stationary pneumatie 
crane is of great service to a 
* freight repair shop or yard 
equipment in loading and un- 
loading freight and passenger 
car trucks from cars. 

These cranes are also built to 
be operated by steam. 


SHIPPERS’ IN 
WRATH. 


FRENCH 


Journal de la Marine, of Paris, 
says: French charterers of sail- 


Four Thousand Pound Revolving Pneumatic Crane, 
Mounted on Turntable and Hand Truck, Used for 
Handling Genera] Materia] 


Pneumatic Crane. Mounted on Car, Loading Timbers 


ing ships are up in arms against 
the charge of French insurers. 
The rate is from 30 to 35 per 
cent above that charged by Eng- 
lish offices to English charterers. 
Finding out what French insur- 
ers charged, the English insurers are now 
charging French charterers at the same rate, 
and the situation is further aggravated by 
the higher cost of shipbuilding in France. 
A ship built in England for $90,000 and pay- 
ing a premium of $5,400 would cost in 
France $140,000 and have to pay a premium 
of $11,500. The difference in favor of the 
English boat, therefore, is- about $6,000 per 
voyage. Admitting that bounties are paid 
to French ships, still these bounties were 
intended to compensate French shippers for 
disadvantages they labor under compared 
with other nations—they are different from 
extra insurance charges and therefore will 
not enable French shippers to compete suc- 
cessfully with other nations so long as the 
matter of insurance charges is not righted. 


Diamonds and fine specimens of corun- 
dum in the form of both rubies and sap- 
phires have recently been found in the Re- 
publie of Liberia by a’ prospecting party 
sent out by the West African Gold Conces- 
sions Company. 


South Dakota claims the largest cave in 
the world. It is Wind Cave at Hot Springs, 
extending 90 miles in different directions 
and containing 2,500 chambers. 
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Brick Houses Supplanting the Mexican Adobe 
Structures 
President Diaz Gives Aid to the Americanization of His Country 


Brick houses for Mexico, to succeed the 
old adobe structures, for generations the 
home of the poor, are to result from 
President Diaz’s efforts to introduce Ameri- 
can methods into his country. Brick, it is 
found, can be produced in Mexico at a won- 
derfully low figure. There is an abundance 


taken. Brick making now promises to be- 
come one of Mexico’s most important indus 
tries. Of course the very poorest of the 
brick made is to be used in the new houses 
of the poor, but a very superior product, 
equal to most of that manufactured in 
America, is now coming from the Mexican 


A Plantation Brick Yard 


of material and labor is so cheap that the 
brick houses can be built almost as cheaply 
as the old fashioned dirt structures. 

Brick yards are springing up in all parts 
of Mexico since President Diaz has admon- 
ished his people to abandon their old style 
of residence building. This will be one of 
the most important steps of improvement 
that Mexico's progressive president has ever 


nsed in the 


business houses 


brickyards. This is construc 
tion of the numerous and 
residences of the American type that are to 
be found in increased numbers in all Mexi- 
ean cities since the American invasion be 
gan. 

Tropical Truth says: In Mexico, as in 
all the Latin-American countries, the old 
patriarchal fashion is still maintained in 
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President Diaz of Mexico 


the home life. Often several generations 
live peaceably under one roof, constituting 
a most happy family. The elders are con- 
sulted on all important family matters and 
treated with reverential affection. 

The advent of many strangers 
foreign commercial invasions have made 
many changes in Old Mexico. The whistle 
of the locomotive, which followed the dar- 
ing American railroader in his long trail 
through the deserts of Northern Mexico to 
reach more fertile lands, has frightened the 
burro trains and awakened the nation from 
the sleep of centuries. The “diligencias” do 
not depart now from the patio of the Hotel 
Iturbide, and the historie bandits that held 
them up are gone to the long sleep. 


and the 


WHY IT DOES NOT LIGHTNING IN WIN- 
TER. 


Editor Popular Mechanices:—Will you 
please explain why we do not hear thunder 
ard see lightning in winter.—Otto 
Medford, Miss. 


Glason, 


Thunder is merely the sound accompany- 
ing the electrical discharge known as light- 
ning. In most parts of this country such 
discharges do not occur in winter because 


the atmospheric conditions are not = con- 
ducive thereto. Lightning occurs when 
Warm moist ascending currents of atmos- 
phere ard cool dry descending currents 
come into close proximity. The stratum 


MECHANICS. 


of air between these two approaching cur- 
rents virtually “breaks” from the com- 
pression. Electrical action has been ex- 
cited in the dry atmosphere above through 
the compression and the electricity escapes 
in the direction where there 
tance. In other words 


is least resis- 
the intervening 


stratum “breaks” where it is weakest and 
the path of the lightning is the “crack” 


where the “break” occurred. The sound of 
the “breaking” is called thunder. 

There are places where lightning occurs 
in winter. In Northwestern Scotland 
thunderstorms are always in winter and 
at night. In Jerusalem where it is dry 
and raimless there is no lightning or thun- 
der. 

Benjamin Franklin says: “Where there 
is a great heat in the land in a particular 
region (the sun having shone on it perhaps 
for several days while the surrounding 
countries have been screened by clouds) 
the lower air is rarified and rises, the cooler 
dense air above it descends, and the clouds 
in the air meet from all sides and join over 
the heated place, and if some are electrified, 
others not, lightning and thunder succeed 
and showers fall.” 

Another atthority says: “The stratum 
of air between the descending dry air and 
the ascending hot, moist air, acts like the 
insulating glass plate between two metallic 
surfaces and when at last the attraction 
between the two opposite electricities be- 
comes too strong for the interposed medium 
they rush together producing the disruptive 
discharge accompanied by the flash and re- 
port. With a good conductor passing from 
the cloud to the earth, the electrical equili- 
brium would be silently restored, as a Lay- 
den jar is quitely discharged by connecting 
its inner and outer surfaces with a wire 
pointed at each end. But if an imperfect 
conductor is interposed the electricity seek- 
ing to follow this may produce the most 
violent effects and these are exhibited at 
the points where the continuity of the con- 
ductor is imperfect or interrupted.” 

The more the air is rarified the more it 
will permit the passage of electrical current 
and the more it is compressed the more 
resistance it offers. 

— 

But 8.3 per cent of the German 
males in the Uprited States have failed to 
hecome naturalized, while 13 per cent of 
the English, 35 per cent of the Russians, 53 
per cent of the Italians and 80 per cent 
of the Japanese are still aliens, 


born 
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Some Queer Little Railroads 


Many Lands Build Tracks for the Small Cars to Run On 


Complete Electric Coal Railway and Crane Equipment for Factory Use, in France. 
Nome queer railroads are appearing in 
different parts of the world to accommodate 
the odd-looking little 


described in 


previous issues 
Mechanics. 


of Topular 
One manufacturer of these cars 
cars, manufactured noting the article in’ Popular Mechanics 
in America for use in mines, factories, etc., sends some very interesting photographs, 


Tracks and Cars for a Canadian Copper Mine. 


— 
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Arthur Koopel 


Electric Factory Railway, Used in a Sugar Refinery, 


from which the accompanying illustrations 
are made. It will be noted that the cars 
are used in copper mines, on elevated and 
surface roads, in the hauling of coal, for 
railway construction, in the service of con- 


tractors and builders, in sugar refineries, 
etc. These pictures give but a small idea, 
however, of their general employment in 
nearly all commercial capacities, as  pre- 
viously related in this magazine. 


Portable Electric Railway Equipment, Complete for Contractor’s Use. 


Ww 
ARTHUR KOPPEL 
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“Le Petit Journal’ of Paris says: “The 
submergible boat has met with great suc- 
cess in France and is preferred to the sub- 
marine, Submarines, having the supply of 
electricity stored in accumulators, cannot 
cover more than fifty miles without having 
their accumulators refilled. For this reason 
they cannot go far from the naval port 
which serves as their base unless they are 
sure of finding a supply of electric power in 
a factory on the sea coast or on board a 
vessel provided with a special electric plant. 
The submarine, even when traveling above 
water, cannot attain a speed of more than 
eight and one-half miles an hour. 

“In order to remove these drawbacks it 
was necessary to design a boat capable of 
traveling for a considerable distance from 
the coast and able to remain there long 
enough to lie in wait for the foe and thus 
insure the success of an ambush. In this 
way there arose the idea of the submergi- 
ble boat. Having a higher tonnage (200 
tons instead of 68), and being almost twice 
as long (46 yards instead of 25), the sub- 
mergible boat can cover a much greater dis- 
tance than the submarine. It carries a boil- 
er heated with petroleum, and this allows 
it to sail above water like an ordinary boat 
and to attain a speed of from 121% to 13% 
miles per hour. It is provided with fuel 
enough to cover 304 miles at this speed, or 
717 miles at 6 miles an hour. Submergible 
boats carry, in addition, as is the case with 
submarines, an electric motor for traveling 
under water, and the electricity is supplied 
from accumulators, but with the immense 
advantage that the latter can be recharged 
by the steam engine on board either when 
the submergible is above water or when it 
is stationary. When under water submerg- 
ible boats can cover, without having their 
xccumulators recharged, 281% miles at the 
maximum speed of 9 miles an hour. It is 
therefore obvious that submergible boats 
‘re far superior to submarines, if only owing 
to the fact that they have a more extensive 
ringe of action. It is true that they sub 
merge less quickly—the submarine can dis 
appear in two or three minutes, while the 
submergible, even with a well-trained crew, 
must reckon on seven minutes to effect its 
disappearance. This inferiority, however, 
is of small account in any case, and was not 
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The Submarine’s Successor 


“‘Submergible’’ Appears in France and Reveals Many Im- 
portant Advantages 


very apparent in the maneuvers executed 
by two submergibles from Cherbourg against 
the large transatlantic mail boats, Cham 
pagne and Bretagne, in the open sea.” 


WOULD FOUND AN EMPIRE IN SAHARA. 


To found an empire in the Desert of 
Sahara is the project of M. Jaques Lebaudy, 
a millionaire Frenchman, termed “the Em- 
pire of Sahara.” France has denied his ap 
peals for protection in the enterprise. Paris 
calls him crazy. England thinks his scheme 
feasible but has denied him aid, fearing 
a misunderstanding with France. Lebaudy 
claims to have discovered an oasis in 


M. Jacques Lebaudy, the “Emperor of Sahara,” 


Sahara, verdant and well watered, as large 
as Ireland. The photograph here repro- 
duced was taken by a Popular Mechanics 
representative while Lebaudy 
a building in London, 

While flying a monster box kite, 12 feet 
high by 4 feet square, Edgar Merritt of 
Glenwood, Ia., was jerked from the ground 
and carried high in the air. He turned 
to earth again by sliding down the _ kite 
rope. 


Was leaving 
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FRENCH FLORAL CLOCK. 


Paris has a wonderful floral clock, the 
dial 100 feet in diameter and the figures 
made in blooming plants. The Keystone 
This clock, the dial plate, figures 
and ornaments of which are composed en- 
tirely of flowers, is located in the garden of 
the Trocadero, in Paris. The dial plate, the 
work of a Paris gardener, is a mosaic of 
flowers. The movement is the work of M. 
Casalonga. 


Says: 


The clock has a striking appa- 
ratus, which strikes the half hours and 
hours. The clock works are in the little 
tower to the right of the dial plate on the 
above picture 


A STUDY IN BARNACLES. 


When the great German warship “Kaiser 
Friedrich,” went into dry dock at Kiel after 
a long voyage recently, it was discovered 
that Neptune had adorned her helm, screw 


‘Kaiser Friedrich” in Dry Dock, Showing Queer Adorn- 
ment with Barnacles 

and bottom with a queer disguise. Barn- 

acles Were everywhere giving the appear- 

ance from a distance of vines clinging to 

the vessel. 
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PRODUCS NITRIC ACID FROM AIR BY 


ELECTRICITY. 
The Societe Internationale des Electri- 
tions of Paris is greatly interested in a 
paper submitted by M. de Wowalski de- 
scribing some results obtained in producing 
nitric acid from the air by electrical means. 
The reaction is brought about 
ing air’ as in the old Cavendish experi- 
ment. The potential used was 50,000 volts 
and the frequency varied in different ex- 
periments from 6,000 to 10,000 alternations 
per second. The best result obtained when 
using air only was 1.94 ounces of nitric 
acid per kilowatt-hour, but by adding oxy- 
gen to the air this figure was substantially 
improved. 


by “spirk- 


SPEED OF AUTOMOBILES. 


What is considered a safe rate of speed 
for an automobile seems to depend very 
largely on whether one is riding in the 
vehicle or trying to escape being run over 
while crossing a street. Naturally the oper- 
ators have numerous arguments in favor of 
speeding along the street like a race horse. 

In France so much interest is had in the 
sport, that the French Parliament appointed 
a committee to into the subject and 
from its report the following is gleaned: 

Comparison is. made with the bicycle, of 
which more than one million are in use in 
France. At first people were frightened at 
their speed; now no comment is occasioned 
as they dart here and there, in all parts 
of the country. What now seems a fast 
speed in automobiles may not appear so a 
few years hence. The machines are con- 
sidered more easily to be managed than 
horses. 


look 


Suilding automobiles constitutes the first 
new really flourishing industry that has 
been built up in France in wany years. In 
1902 exports amounted to $6,000,000, 
for 1903 will reach $12.000,000. 
ment is given to 180,000 workmen. 

Owing to improved brakes a speed in the 
country of 37 miles an hour is now con- 
sidered safer than 18 miles five years ave. 
In cities 12 
about right. 


and 
Employ- 


miles an hour is consider 


The great salt deposists of the Grand 
Chateau, a group of islands off the Louis- 
iana coast, which have hitherto defied all 
efforts to mine them, because of the deep 
strata of quicksand, are now being success- 
fully operated by the Standard Oil Co. 
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Runaway Lwcomotive Tears Through Streets 


Leaves Its Track at an Indianapolis Crossing and Takes to 
the Center of Senate Avenue 

People of Indianapolis were nonplussed = stand wear and hard service is pointed out 
the other day to see a big switch engine by Municipal Engineering in describing the 
come tearing down the middle of Senate occurrence. 
avenue with a lot of railroad men running 
after it. The engine had left the railroad WORLD'S LARGEST LIFT LOCK. 
track at the crossing and taking to the - 
center of the paved street, crossed several The great lift lock in the 
railroad tracks and ran nearly a block be- near Petersboro, Canada, 
fore it curved to the side of the street and been completed, is the largest lift lock in 
stopped against the curbing. Some one the world. Canada is making extraordinary 
had pulled the throttle of the engine while efforts in the improvement of 


Trenton canal, 
which has just 


its natural 


| 


Runaway Locomotive After It Had Finished Its Mad Run Throvgh Senate Avenue, Indianapolis.—Courtesy Municipal 
Engineering 
the engineer and fireman were at lunch. and artificial 
What is most remarkable about the occur laffic through the Welland canal that water 
rence is that the brick pavement was prac- way is to be illuminated by electricity from 
tically uninjured by the great weight of the erd to end. A 14-foot waterway is to be 
locomotive. The engine had three pairs of provided in the Galoups canal around the 
driving wheels. The light line in the pho St. Lawrence rapids. The government has 
tograph shows the sand which ran from the awarded a big contract for the dredging of 
engine’s sand box. the western approach to the Canadian Soo 
The ability of brick pavement to witb- canal, 


waterways. To facilitate 
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SHOP 


NOTES 


HOW TO BEND COPPER PIPE. 

I have seen copper pipe from 1% to 6 inch 
for distillery purposes, bent over improvised 
apparatus of various kinds, but nowhere 
have I seen the means of bending illus- 
trated, says a writer in the Metal Worker. 


sizes of pipe were made 
wheel. There were many hollow blocks, 
some long, some short, all of the saine 
width, so that the same stirrup and bolts 
would work on them. All the blocks for 
smal! pipe, 2 to 4 inch, were made of wood 
pump tubing, sawed through the base and 


with one form 


Copper Pipe tilled with Rosin 


Bending Block 
with hollow 


Bending Copper Pips 


The sketch shows the essential features of 
a machine rigged up by the shop carpenter 
for a coppersmith, in the heart of one of 
the distillery districts of Kentucky. While 
not ideal, it combined some of the good 
points of several makeshifts which the 
smith had rigged on different jobs when 
time was limited and work too pressing to 
wait for something better. 

As I remember it, the frame work was 
6 by 10 inch stuff, 20 feet long, with wind- 
lass and form wheel posts of same, ard 
braces 6 by 4 inch, set at an angle of 45 
degrees. There were holes along the frame 
on both sides, so that the rods from the 
rear hollow block could be attached by 
slipping the bolt through near the form 
wheel posts, or further back, according to 
the degree of bend or its position. The 
snatch wheel shaft under the forward block 
was movable in the same way for the same 
purpose. There were holes in the form 
wheel posts, so that the wheel could) be 
lowered or raised. There were several form 
wheels of different diameters for different 
size bends, some with V-shaped groove to 
encourage wrinkling; others with cirevlar 
groove, used according to the size and 
thickness of pipe and radius of the bend. 
Many sizes of bends and offsets on different 


built out for the stirrups. The windlass 
was wood, with two handles. Small pipe 
was bent by using the windlass direct, as 
shown in the sketch. Large pipe was bent 
by putting sheave blocks between the 
snatch wheel and the windlass, one block 
being attached to the pull rope and the 
other to a rod between the windlass posts, 
the block rope being wound on the wind- 
lass. skill in shifting the hollow 
blocks, rods and the pipe on tlie form wheel 
is essential to good and rapid work. <Any 
means to the end is admissible, to make 
the bend as required being the object, and 
common sense to the point of “melting oni,” 
malletting up and refilling being in order. 

Seamless drawn hard pipe requires an- 
nealing by heating red along where the 
bend is to be made. The balance can be 
left hard to help resist the strain of bend- 
ing. Hand made pipe from brazier’s cop- 
per is soft, and no effort was made to fur 
ther anneal it. When bending brazed pipe 
the seam is placed about midway between 
the neck and the side of the bend. Brazed 
pipe often requires hollow’ blocking all 
along the part subject to strain to make it 
bend only at the particular place if the 
ends must be straight. If a worm is being 
made, some permanent strain between the 
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block and form wheel is of no consequence, 
since that part, too, will be reached and 
bent more in the same direction. 

Sand packs too much to be of real ser- 
vice in bending copper pipe. Lead or rosin 
is nearly always used, and rosin princi- 
pally—it is light and serves the purpose. 
The lengths are closed at one end, stood 
upright and filled by pouring in the rosin, 
melted, until full. After bending the rosin 
is melted out at the forge, beginning to 
heat the pipe at the end. 

HOW TO USE ONE TELEPHONE IN TWO 
PLACES. 

The desk set telephone is found in many 
residences, Often the subscriber likes to 
use the phone down stairs during the day, 
but would find it convenient to have it in 
his bedroom at night. To avoid the expense 
of two phones, the following description 
and diagram from the American Telephone 
Journal will explain the arrangement of 
the wires: Place the bell box in a conven- 
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pipe, about 8 inches long, put a narrow 
coupling on each end, wrapped asbestos wick 
around the middle and drove it into place 
with a 1l-inch gas pipe. 

This beats plugging all to pieces, as you 
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Arrangement to Stop Leak in Boiler Tube 
still have a draught through the 2-inch hole. 
The pressure forces the wick up against 
the coupling at each end and there is no 
inclination to blow the plug out. A _ short 
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To Make One Telephone Serve Two Departments 


ient place where it can be heard all over 
the house. Then run three (3) wires from 
posts 1, 2 and 3 on the bell box to points 
1,2 and 3 at the jack No. 1 down stairs, and 
run three wires to jack No. 2 on the second 
floor, which can be in the bedroom, and 
then by connecting 1, 2 and 3 points of fhe 
cord on the stand set of instrument to plug 
points 1, 2 and 3, the telephone can be used 
in either place by inserting the plug in the 
proper jack. The bell will ring for the sub 
scriber whether the plug is in the jack or 
not. The arrangement is for a common bat- 
tery station only. 
STOPPING A LEAK IN A BOILER. 


Ali engipeers know what trouble it is to 
get an old tube out of a boiler. It is no 
trouble to put in a new tube if you can get 
the old one out. 

Now I want to tell how L stopped a leak 

» ina tube about six feet from one end, says 
a writer in the American Miller. The tube 
is 3 inches in diameter. I took a 2-inch gas 


piece, 2 or 3 inches long, would do for a 
leak at the end of the flue. The drawing 
shows the plug with and without wick. 


TO BECOME A SUCCESSFUL MACHINIST. 


A young Man who was about to start in 
to learn the trade of a machinist, received 
the following good advice from an old man 
who had built up a large fortune, starting 
with nothing but his own efforts. The 
counsel applies equally well to any under 
taking. He said: “Young man, if you see 
a piece of work on the floor that has to be 
lifted and it takes more than one man to 
lift it, always be the first to take hold of 
it, don’t let anybody get ahead of you; if 
you follow the spirit of this advice for four 
years you will come outa good mechanie. 


The catalog of the Hofftran Motor Works, 
1253 North Halsted street, will in 
terest those desiring to build a motor bicy 
cle, automobile or Jaunch. 


Chicago, 
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FOOT POWER FILING MACHINE. 

This is a home made machine, which has 
never been put on the market, nor is there 
any patent on the device. The American 
Machinist, from which the following is con- 
densed, says the operator has full control 
of the machine and has his hands both free 
to guide the work: 

The machine is arranged to be placed on 
au bench, or stand, preferably with side 


> 
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to swing. The-amount of swinging action 
is limited, however, by the screws f and g, 
only enough being allowed to permit the 
file to clear the work on its upward stroke; 
it is evident that if both screws were set 
up, no swinging action could take place and 
the motion of the file would be perpendic- 
ular in both directions of its travel and 
during its entire stroke. 

The front ends of the U-shaped file frame 


have bosses bored in alignment to each 


American Machi iat 


Foot Power Filing Machine 


light, in order the better to see the lines to 
be worked to. It consists of a platform or 
top-plate a, supported by legs or other con- 
venient means, and provided with a hinged 
leaf b covering the top portion immediately 
surrounding the file and serving as a work 
supporting table; this leaf is capable of 
heing tilted at an angle for the purpose of 
obtaining clearance in the dies, and has a 
pair of screws ¢ for adjusting and holding 
it in position, From the beck of the plat- 
form depends a pair of lugs d having wide 
interior faces, between which is fitted a 
boss on the file holding frame e; a turned 
holt passes through the parts and forms a 
fulcrum pin on which the file frame is free 


other and provided with neatly fittings 
plungers h and i; the lower boss is split 
and has a clamping screw to take up the 
wear and also to maintain sufficient tension 
on the plunger to cause the frame to move 
with it as far as the limiting screws will 
permit. Both plungers are providea with 
suitable clamps at their inner ends to hold 
files, and at the outer ends with hooks or 
loops for attaching, respectively, a spring 
at the top and a strap or rod at the bot- 
tom; they also have adjustable collars on 
them to limit their movement and the 
stroke of the file. The spring j, at the up-, 
per end, has sufficient tension to draw both 
plungers and their attached parts up until 


— 
tr 
| 
| 
| 


POPULAR 


the collar or plunger h strikes the lower 


side of the upper boss. Another spring k 
is attached directly to the file frame and 
has just enough tension to properly balance 
the weight of the frame so that the latter 
has no tendency to either drop or lift. 

To the lower plunger is secured a strap, 
reaching to the treadle, which is arranged 
conveniently for the operator, who sits on 
a stool in front of the machine. As he de- 
presses the treadle, the lower plunger is 
pulled down, and with it the frame, so far 
as the screws will permit; this rocking ac- 
tion brings tke file forward into a vertical 
position and continued downward movye- 
ment of the treadle causes the lower 
plunger to descend, sliding through the boss 
and transmitting, through the medium of 
the file, the same action to the upper 
plunger, extending the spring at the same 
time. Upon releasing the treadle the springs 
first tilt the file frame, causing the file to 
recede from the work and then 
ready for another stroke. 


ascend, 


CUTTING LEFT-HAND THREADS WITH 


RIGHT-HAND TOOLS. 

A correspondent of the American Elee- 
trician shows a slight variation of the old 
scheme of cutting a left-hand thread on a 
rod by means of a right-hand tap, inasmuch 
as he shows how to do it with a die-stock, 
whereas the crdinary plan is to use a vise 
in combination with a tap and a V-block. 
The accompanying sketch shows the ar- 
rangement. The dies are opened sufficient- 
ly to admit a right-hand tap of the desired 
lead, and the rod to be threaded. The rod 
is backed up by a piece of annealed copper 
into which the threads may imbed them- 
selves without injury. The die should be 
of the same lead as the tap, which permits 
the tap being accurately meshed with its 
thread. With this combination it is claimed 


Cutting Left-Hand Thread with Right-Hand Tap 


that a fair left-hand thread may be cut 
with the ordinary right-hand equipment. It 
now remains for some ingenious reader to 
show us how a left-hand nut can be cut 
with extemporized tools. 

It costs $10 a week to feed a horse tn 
Pretoria. There is plenty of fertile land 
but little water, 
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ABOUT CASE-HARDENING. 


Feilden’s Magazine, of London, says: It 
may not be generally known that the case 
hardening of iron parts. means the partial 


Hardening Tank. 


conversion of the outer surface into steel. 
The common method of case-harden 
ing is to place the pieces in an iron 
in company with either bone-ash, leather, 
or horn cuttings. The high quality and 
depth of the steel case amply repay for the 
extra initial cost, taking care that no 
pieces are in contact, and carefully 
all the joints between the lid and sides 
with fireclay or loam, to exclude the air, 
and heating to redness in a furnace for a 
time varying with the number and size of 
the pieces. Many of the leading 
tive makers in England and America use 
an oil or gas furnace, and they claim sev- 
eral advantages for them over the ordinary 
type; the temperature can be regulated to 
a greater nicety, it is cleanly in use, and 
more economical than the coke or coal fur- 
nace, 


most 


case 


two 
luting 


Bone-ash is the cheapest, as it can be 
used over and over again by adding new 
bone to the mass and mixing thoroughly 
each time a box is charged. 


The railway mileage of the United States 
now e«ceeds 202,500 miles. 
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HOW TO MAKE CONCRETE CURBING. 

Curbing made of concrete is rapidly tak- 
ing the place of stone. It is not only much 
cheaper in fitst cost, but lasts longer and 
can be made into any shape required. It fs 
less subject to damage from frost. A writer 
in Municipal Engineering tells how to lay 
a conerete curb which has been found very 
satisfactory. He We first made 
curbing with vertical walls on both sides, 
but soon found out that a much better curb 
could be made with less cement by making 
the side next to the gutter battering and 
proceeded to do the work in the following 
manner: 

First excavate to the required depth of 
curb, say eighteen or twenty inches, using 
the earth on one side as a mold, where con- 
ditions will admit of it. If the soil is sandy 
no provision need be made for drainage. 
Next we set up a mold two inches thick, 


Sys: 


Concrete Curb ° 
twelve inches wide and sixteen feet long, 
held in place with seven-eighths inch steel 


stakes, set so as to make a curb eight 
inches thick at bottom and five inches at 
the top. Then proceed to fill space with 


concrete, sliding the mold up as required, 
until the finish line is reached, then float 
and trowel on the top and twelve inches 
down on the face. Cut deep into sections 
with pointing trowel say three in sixteen 
feet. Finish front edge to straight edge 
with quarter-round. Trim edge next to 
lawn to straight edge, leaving that edge 
sharp. This makes an ideal curb, looks 
well, stands well and is well. Note the 
manner in which the facing is anchored to 
the backing, as shown in the accompany- 
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ing sketch. After troweling, brush the 
work to give it the appearance of sawed 
stone. We do not consider it necessary to 
use any metal in constructing curb. 


COMMUTATOR CLEANER. 


A reader of Power, writing from Austra- 
lia, describes how he made a very satisfac- 
tory commutator cleaner. The device will 
be new to many of our readers. 

The device for cleaning the commutator 
consists of a piece of wooden broom han- 


PIECE OF WOODEN 
BROOM HANOLE 


BRASS TuBE 


COMMUTATOR CLEANER. 


dle with a brass tube to fit it slotted so as 
to hold a piece of Paragon packing into 
which is rubbed graphite. With this held 
against the commutator it cleans it and 
stops the brushes from chattering and 
sparking in a great measure. 


DEVICE FOR CLEANING SIEVES. 
Dr. H. Sellnick, of Leipzig, Germany, 
well known in the European milling world, 
has been granted a patent on a device for 
keeping the meshes of sieves open and free 
to work, says the American Miller. The 


cut shows the plan. Under the sieves, 
shown at a, are ledges running lengthwise, 
d, provided with balls or bodies of suitable 
material, e. When the sieves are in motion 
the balls are thrown up against the under 
surface of the sieves and the particles ad- 
hering to the bolting cloth or wire are dis- 
lodged. 
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MADE OF BRASS 2 x 4 


HOME MADE SHAFT LEVELER. 
An ingenious home made device for lev- 
eling a shaft is illustrated in Power, the 
eut explaining its construction and oper- 
ation. The superiority of this article lies 
in the fact that you don’t have to know the 
size of the shaft if there are several sizes 
on the line, which is generally the case. 
By placing this on any line and leveling 
with attached level, the bob will hang ex- 
actly the same distance from the center of 
the shaft every time, namely, 6 inches, no 
matter what size the shaft may be provid- 
ing the legs will straddle the shaft. 


MAKING CONCRETE MIX ITSELF. 


A new method of mixing concrete is 
shown in the illustration. As the concrete 
drops from the mixer it falls into buck- 
ets fastened te an endless belt. The weight 
of the concrete as it descends causes the 
belt to turn the mixer on a_ platform. 
Where concrete is to be used in basements, 


New Concrete Mixing Method 


or other places below the street level, 
where the cement and crushed stone are 
dumped, this method works nicely and 
saves power. 


More than 50,000,000 pounds of India rub- 
ber, valued at more than $30,000,000, were 
imported into the United States last year. 


Puwer, N.Y. 
TOOL FOR LEVELING SHAFTING. 


TO CEMENT RUBBER TO LEATHER. 


li is sometimes required to cement tub 
ber to leather. The following is a good way, 
says the American Blacksmith: 

Roughen both surfaces with a sharp glass 
edge, apply on both a diluted solution of 
gutta percha in carbon disulphide and let 
the solution soak into the material. Then 
press upon each surface a skin of gutta 
percha 1-100 of an inch in thickness, be- 
tween rolls. Unite the two surfaces in a 
press that should be warm but not hot. 
In case a press cannot be used, cut thirty 
parts of rubber into small pieces and dis 
solve it in 140 parts of carbon disulphide, 
the vessel being placed on a water bath of 
86 degrees Fahrenheit. Melt ten parts of 
rubber with fifteen parts of rosin and add 
35 parts of oil of turpentine. When the 
rubber has been completely dissolved, the 
two liquids may be mixed. The resulting 
cement must be kept well corked. 

The Chicago City Council is being urged 
to do away with the electric signs on the 
streets, which have been declared a nuil- 
sance, 
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TEMPORARY REPAIR TO BROKEN SHAFT. 

The enclosed sketch shows how I made 
a quick repair to a broken shaft, says a 
correspondent of Power, from England. 
The shaft was used for driving two printing 
machines and an ink mill. It was owing 
to the ink mill becoming locked that the 
shaft was broken. When the manager told 


Showing Method of Repairing Broken Shaft 


me to look to it I was told to make as quick 
a repair as possible, as he did not want 


the printing machines to stand long. I un- 
coupled the broken shaft so that the rest 
of the works could run. I then propped 
the broken ends from the floor, so that I 
could chip a keyway, as shown by the 
dotted lines F, about 1% inches long, ¥, 
inch deep and 4 inch wide, in both halves, 
thus making a keyway 3x%x4. I then 
filed an old key to fit. When in place I 
filed it to the same level as the shaft, as 
shown. I then got a cast-iron bush B, in 
halves from a very broad pulley. I then 
borrowed two pair of strong driving clamps 
E E, such as are used by turners for driv- 
ing large shafts, ete., when turning. With 
these I clamped the bushes over the broken 
part, thus binding the whole together. For 
a quick repair this will be hard to beat, 
as the shaft was standing only 1% hours. 
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I might say that the apprentice was getting 

the things together and was ready when I 

had got the keyway chipped and key fitted, 

or the repair would have taken longer. 


A NOVEL METHOD OF PIPE THREADING. 


The method of pipe threading referred to 
is no doubt better “honored in the breach 
than in the observance:” however, it points 
a valuable moral, as will be seen. 

The reminisceuce is related by a one-time 
superintendent of water service, the inci- 
dent occurring some twenty-five years ago 
on a road entering Chicago, says Resource- 
fulness. Receiving advice that the water 
pipe was leaking at an important water 
station, the superintendent of water service 
went at once to the scene, with such men 
and tools as he had with him. Arriving at 
the water station he found the 4-inch 
wrough-iron water pipe broken squarely 
off, only 2 feet of water in the tank, and no 
means of getting a piece of pipe from any 
shop cut to length and threaded inside of 
twenty-four hours. Unwilling to interrupt 
the water supply and determined not to ac- 
knowledge defeat until the last resource 
was tried, he cut a piece of pipe to lengrh 
with cold chisels, chalked the unthreaded . 
end, placed it in line end to end with a 
threaded old piece of the same size pipe, 
and with two-pointed tram, one point en- 
gaging in the thread of the old pipe, the 
other scribing on the chalked end of the 
blank pipe, he followed the thread with one 
point, always keeping the train parallel with 
the axis of the pipe. The path of the right 
pitch thread was thus scribed by the tram 
point on the chalked surface of the blank 
end of pipe requiring thread. The spiral 
scribe mark thus made was nicked with 
chisels, deepened and made continuous, un: 
til at the end of an hour and a half a good 
thread was cut, the job put up without a 
drop of leakage and without the interrup- 
tion of the water service. 

The above incident was modestly related 
on its own merits as an ingenious little me- 
chanical makeshift, but it is of greater 1n- 
terest as symbolizing that high attribute of 
generalship which shrinks uot in the face 
of difficulties, but which with skillful use 
of the means at hand snatches victory from 
defeat. 


The unexplored arctic region, which 
equals Europe in size, is the largest unex- 
plored area in the world. 
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DON'T BE AFRAID OF THE DIRT. 
Don't be afraid of the dirt, my boy, 
That comes from the furnace or file; 
Each man who is great 
In workshop or state 
Hias worked in the dirt for awhile, 


Take hold of the job with a good strovg hand, 
Don't think of your skin or shirt; 
There’s honor sublime 
In a hand of grime, 
Don't be afraid of the dirt. 


You look at the boss in his spotless clothes, 
And wish you were clean like he; 
But the boss sometime 
Has savored of grime, 
Or a boss he could hardly be. 


There's honor in scars from the battlefield, 
Be willing and ever alert; 
Don't totter or shirk, 
Take hold of the work, 
Don't be afraid of the dirt. 
The Draftsman. 


GAS TURBINE ENGINE. 


The steam turbine, which expert = en- 
gineers concede will soon displace the pres- 
ent steam engine for many uses, must look 
to its laurels. Already high expectations 
are being entertained for the gas turbine 
engine. Before long some bright mind will 
doubtless solve the problem. A year ago 
in our “Hints to Inventors” the suggestion 
was made of the reward which will accrue 
to the successful one. Machinery in a re- 
cent issue comments as follows: 

It is well known that the efficiency of 
the gas engine depends mainly upon the 
degree of compression pressure attained in 
the working fluid. When operating upon 
the Otto cycle the gas and air are com- 
pressed to as great a pressure as practica- 
ble, and then are exploded, giving a. still 
higher pressure. This same process can be 
employed in connection with a gas turbine 
and has been advocated for that purpose. 
Under this plan the air and gas would be 
compressed and exploded in a chamber 
lined with refractory material, and would 
then discharge through a diverting nozzle 
and impinge against the blades of a_tur- 
bine wheel, as in the case of the De Laval 
steam turbine. The diverging nozzle would 
act aS an expansion nozzle, to reduce the 
pressure of the gases to atmospheric pres- 
sure and convert their potential energy into 
kinetic energy before doing work upon the 
wheel. The discharge would = oceur in 
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puffs, an impulse being given as often as 
an eXplosion occurred, 

The General Electric Co. is conducting 
extensive experiments with gas turbines 
under the direction of Sanford <A. Moss, a 
gas engine specialist. 

PORTABLE ELECTRIC MOTOR. 

In England and Germany many establish 
ments where electric power is used, are 
utilizing portable electric motors. These 
motors are securely mounted on carts by 


Electric Motor for Temporary Power 
means of which they are taken to any part 
of the works where temporary power is re 
quired. Electric current jis secured by long 
wires which are connected to the feeder 
wires with which the works are equipped 


STEEL RAILROAD TIE. 


The latest type of steel tie to take the 
place of wooden cross ties on railroads 
the invention of O. M. Knox. This tie is 


Is 


Patented Steel Railroad Tie 


feet long, 10 inches wide and % inch thick. 
The rail is secured to the tie by four steel 
clips, fastened by bolts passing through 
square holes. The ties are cast from open 
hearth steel. 
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COUNTERBORING HOLES FOR PATTERN 
WORK. 


“Patternmaker” writes that the follow- 
ing “kink” often comes very handy to him 
when he finds it necessary to counterbore 
a hole in a pattern, says Machinery. Under 
ordinary circumstances the large hole A 
would naturally be bored first and then in 
the bottom of this would be drilled the 
smaller hole B. It is not, however, always 
practical to do the work in this order, so 
if the small hole B has been drilled first, 
and it is then necessary to counterbore the 
hole A, it is accomplished with the assist- 


ance of the small lead disk shown at C. A ~ 


liberal assortment of different sizes of these 


Boring Holes for Pattern 


disks is kept in the tool chest and even if 
one of the exact size is not at hand the 
softness of the metal readily permits one of 
a larger size to be shaved down with little 
trouble. This disk fills the small hole and 
affords a center for the screw of the drill 
which is thus led concentric with the hole 
first drilled. This is a much more satisfac: 
tory as well as quicker way of doing this 
work than the ordinary method of driving 
a temporary plug in the small hole. 


SUGGESTIONS AS TO BELTS. 


An interesting article in the National 
Engineer, on belts, can be summarized as 
follows: When in the market for leather 
belting, always buy the best, as it will be 
found to be the cheapest in the long run. 
Always use double belts where practicable. 
Endless belts are preferable to sewed belts. 
See that the belt is sufficiently wide for the 
work it has to do. Cut the ends of the belt 
perfectly square for lacing. Put the grain 
side of the belt next to the pulley. Do not 
subject a single belt to a greater tension 
than 55 pounds per inch of width, nor a 
double belt to more than 65 pounds; and 
less would do better in both cases. Do not 
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use resin on a leather belt under any cir- 
cumstances. If ag belt slips under proper 
tension it shows that it is overloaded, and 
in such case the speed of the belt should 
be increased or else a wider belt should be 
used. Do not employ a “tightener”’ pulley 
if it can be avoided. Run a horizontal belt 
so that the “sag” will be in the upper half. 
Avoid running a belt vertically, when pos- 
sible. Use only such belt dressing as will 
reach the inner fibres of the leather and 
that will not injure it. 
Keep the belt free from 
dirt. Cover all 


and 
leather 


dust, oil 
iron pulleys with 
for best results. In calculating the horse 
power which a belt will transmit, the 
smaller pulley only is to be taken into ac- 
count. Tables giving the horse power of 
belting are to be found in nearly every 
work on steam engineering. But the driv- 
ing power of a belt depends on so many 
elements, such as diameter of pulley, its 
material and condition, as well as amount 
of crown, are of contact, belt material, 
width, thickness and tension of belt, that 


such tables have little or no value. 
NEW CAR FERRY FOR ENGLISH CHAN- 
NEL. 


While engineers are still looking forward 
to the time when a submarine tunnel will 
connect England and France, better facili- 
ties have been found necessary for imme- 
diate demands. Several new and very large 
ear ferries are being built, each of which 
will carry a train of sleeping cars, or 16 
ordinary day coaches. It is also planned 


to load express trains in southern France 
with fruit, flowers and vegetables, which 


will thus be run through to London. 


“GREAT BRITAIN AFLOAT.” 


The “Colonizer,’ of London says: <A 
scheme is on foot for the organization of a 
floating industrial exhibit of British manu- 
factures which is to make a tour of the 
empire. The plan is to fit out a large ship 
with samples of all classes of manufactured 
articles which Great Britain supplies or can 
supply to her colonies. From fifty to one 
hundred firms are expected to furnish exhi- 
bits. The ship will stop at every important 
port in the British colonies and dependen- 
cies, as well as at ports in Japan, China, and 
other countries to be selected. 
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ENGLISH BOILER STOKING INDICATOR. 


Instrument That Tells Which Fire Needs Fuel 
Did you ever have a chance to watch the 

firemen at work shovelling coal into a large 

battery of boilers? If so, you noticed how 


Furnace Firing Regulator 


often they opened a furnace door, looked 
in and shut it again without throwing in 
any coal. Where one man has only one or 
two furnaces to feed he can usually carry 
the time interval of firing in his mind, but 


where, as in large plants and on shipboard, 
one man during his watch must keep the 
steam up to a certain pressure on six or 
eight boilers, the work then involves more 
accuracy. 

To regulate the intervals of firing, an 
English inventor named Kilroy has brought 
out a stoking indicator. It consisfs of an 
electric clock which can be set to ring a 
bell once in every six to ten minutes. How 
often the bell shall ring is determined by 
setting the regulator shown in the first il- 
lustration, which in the picture is set to 
sound once in six minutes and forty-five 
seconds. On shipboard, especially in the 
navy, the device is expected to prove of 
great value. In this case the regulator is 
placed where it can be operated by the 
chief engineer or assistant, and wires run 
to the indicator down in the stokehold. 

When the alarm sounds, the clock face 
shown in the second picture shows a figure 
which is the number of the boiler which 
needs firing. In this way unnecessary 
opening of furnace doors is avoided and 
the regularity of the fuel supply has many 
advantages also. 


MANY USES OF CHARCOAL. 


The Trade Press Review of London says: 
“Charcoal has many useful properties. 
Enormous quantities are used for the man- 
ufacture of gunpowder and fireworks, it 
fs also used for lining the walls of cold 
storage warehouses, as it is a bad conductor 
of heat. For the latter purpose the charcoal! 
from spent dyewood is well adapted and 
has been largely employed. Great quanti 
ties of charcoal are employed as fuel in 
brajiers and stoves, but principally on the 
continent, where it is cheap. It has also 
been largely used for filtering water, owing 
to its great porosity. 

One of the most remarkable properties 
of charcoal is its power of absorbing gases 
A piece of freshly made charcoal will ab 
sorb 90 times its own volume of ammoni. 
gas. This is probably the reason why char 
coal has been found to act so beneficially on 
lawns. A sprinkling of small wood char 
coal speedily absorbs ammonia, which is 
nearly always present in air, and forms a 
condenser for this valuable manure, the 
grass being greatly enriched thereby. 

More than 50,000,000 pounds of India rub 
ber, valued at more than $30,000,000 weve 
imported into the United States last year, 
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Makes The Gunner’s Aim Unerring 


With the Spirit Level Sight, a Hrupp Invention, Every Shot 
May Hit the Target 


By Capt. A. E. PlorKowskKi, of the Imperial German Army 


The efficiency of field guns on the battle 
field depends, to a high degree, on the 
sighting apparatus. Neither the firing it- 
self nor its rapidity secures success, but it 
is dependent entirely on its accuracy and 
the number of hits; for this, correct sight- 
ing and laying the guns is accountable. 

From a merely technical standpoint, mod- 


ern guns are precision instruments, their 
sighting apparatus should be of the same 


character, Rifled guns for a long time have 
been capable of an accuracy far superior to 
that of smooth bores, and have developed 
into precision arms. Nevertheless they were 
still provided with the sights inherited from 
the smooth bores, having only the addition 
of a lateral movement for drift and devia- 
tions. 

Besides those errors in aiming which re- 
sult from poor light, difficult 
and observation of the target, etc., there 
are other sources of error in the eye of the 
gunner himself, and in the possibility of 
aiming by “full” or “fine sight,” instead of 
“half sight.’’ 

All these possible causes for poor aiming 
are reduced to a minimum, if 
eliminated, by attaching a 
the rear sight. 

The gun earries the housing (A) of the 
sight on the upper right hand edge of the 
hreech; the sight stem moves in the 
ing, and both are curved in an are, having 
the point of the front sight as center. The 


recognition 


not entirely 
spirit level to 


hous- 


front sight is on the right trunnion. The 
sight stem and its guides are inclined so 
that the correction for drift is given auto- 


matically at all ranges. Therefore as 
as special conditions do not 
extra deviation, no lateral correction 
quired, In wind or other conditions 
make such a correction necessary it is done 
by turning the milled head as seen in the 


long 
necessitate an 
is re- 


case 


upper right corner of Fig. 2. Thereby the 
open sight moves along a scale, divided in 
10 40 parts, each part equivalent to one 
thousandth of the length of the line of 


sight, which is one meter 
The middle of the scale at 
the normal. When the elevation is given 
on the sight stem the level will move with 
it and when the breech of the gun has been 


9° 
( 39.37 


inches). 
part 20 indicates 


raised or lowered according to the required 
elevation, the bubble will center. 

As soon as the position angle has been 
determined by the first direct aiming at 
the target, and eliminated by setting the 
level, it is only necessary for all subsequent 
aiming at the same target, to give the gun 
that elevation at which the bubble is cen 
tered. 

The position of the level of one gun can 
at once be taken up by all other guns stand- 
ing at the height and firing at the 
suine target. This makes the control of the 
elevation of all guns in a battery easy. 
Differences in the position of level which 
the chief of piece can see from his place 


sume 


IED 


| 


Fig.1 Rear sight with level, On breech 


View from rear 


even during rapid 
all errors to him. 

This easy and reliable control of aiming 
is especially important when the target is 
not distinetly visible; aiming then is diffi 
cult as also towards covered positions, and 
this method of control will be the rule in 
the future. The simple use of the sight 
with level facilitates the instruction of 
gunners. The sight with level takes the 
place of the quadrant in indirect aiming or 
at nicht. 


firing, will point out 


Progressing improvement of fire arms has 
increased their and effect of 
This leads to covered 
being taken as a necessity. 


range 


pro- 
positions 
Aiming at 
ered targets became more difficult with the 


jectiles. 
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use of smokeless powder, because lacking 
observation of the enemy’s fire, it became 
difficult to discover his position and keep 
it in sight. On the other hand the advan- 
tages of a rear sight with level depend on 
a first accurate aiming with the open sights 
and centering the bubble’ accordingly. 
Therefore it is an important development to 
replace the open sight with a_ telescope. 
The telescope makes observation of the 


49 353075 iS 
Gelande. 
Wink el 
K 
Fig. 2.—Rear Sight with Level—Sight Head—View 


from Rear. 

target easier, and by enlarging, makes aim- 
ing more accurate. The optical axis takes 
the place of the sight line and allows aim- 
ing without a front sight; this with gun 
carriage shields, is an advantage in redue- 
ing the necessiry opening without limiting 
the field of view. 

Direct aiming at covered positions is often 
impossible and using an auxiliary line be- 
cemes necessary. The old method of ob- 
taining an auxiliary line failed. So an 
azimuth disc was added to the telescope, 
dispensing with. artificial auxiliary lines. A 
telescope with its azimuth dise is similar 


in design, excepting the sight head, to a 
sight with level attached to the side of 


the stem. 


A short prismatic telescope with cross 
lines is used. The latter form a St. An- 
drew’s cross with vertical lines above and 
below for very high or very low auxiliary 
lines. At night the cross lines can be 
lighted up by a lantern from the side, and 
made distinctly visible. 


year’s subscription to Popular Mechanics. 


For a Christmas Present, why not give your friend, or your brother, or your father, or your son a 


He will appreciate the original gift and twelve times in 
the year it will serve to remind him of your consideration, 


MECHANICS. 


scope moves, as the range is given, through 
an angle corresponding to the drift. 

For a quick perception of the target, a 
“finder” is combined with the telescope in 
the same housing. The “finder” has an 
optical arrangement by which the cross 
lines which are transparent in opaque glass 
plate, are reflected into the gunner’s eye. 
In looking at a distant target the cross 
lines appear as if at the same distance. 


This apparent coincidence of the cross 
lines and the real target—different from 


the appearance in a telescope where the 
cross lines coincide with the image of the 
target—makes an accurate, quick and easy 
aiming at distant targets possible without 
any focussing. No substantial cross lines 
could be used, because there are no lenses, 
and cross lines without a point of sight in 
front give no line of sight. 

At night, the cross lines are lighted up by 
an artificial light and the polished interior 
surface of the protecting cover acts as a 
concave mirror. A recent design allows 
the optical axis of the telescope to move 
while the eye piece remains stationary; in 
this way the gunner can take aim in any 


lateral direction without changing his 
place, 
Krupp’s experiments with telescopic 


sights date from 1894. The main difficulties 
arose from the task to maintain the cor- 
rect position of the optical axis in spite of 
the vibrations caused by firing and trans- 
porting the gun. this direction 
was only reached when the terrestrial tele- 
scope was replaced by a Porro prismatic 
telescope; this is so short that it is sup- 


Success in 


ported for its whole length on the sight 
head, 
Many such telescopic sights have been 


made since in Krupp’s workshops, as their 
advantages were readily acknowledged. 
Although admitting that its construction 
is more compiex than that of older rear- 
sights, it undoubtedly works very much 
better and enables the entire efficiency of 
the gun to be secured; this was not the ease 
formerly—adding a new instance to the 
old experience that, where human dexterity 
fails to fulfill requirements as to the effect 
of fire arms, mechanical means must come 
to the rescue and man must compromise 
with their complications in order to reach 


See coupon elsewhere. 


As the stem is inclined for drift, the tel his ends 
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Road that Climbs the Catskills 


‘The Catskill Incline road probably car- enabling the running of trains in opposite 
ries more passengers than any other sim- directions. The carrying capacity is 100 
ilar line in existence. Stretched along the people, including baggage, at a speed of 
mountain’s side ene and one-half miles, this eight miles per hour. The power employed 
line in that short distance rises 1,630 feet is steam. Two Corliss engines are located 
with a maximum grade of 40 per cent. at the upper terminal of the railway, 

The road is the three-rail system with a connected to the cars by heavy lifting 
double-track turnout at the central point, cables. 
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CLEAN DISHES WITHOUT WASHING. 

The bugbear of washing dishes in camp 
is done away with through the invention 
of Henry Rogers. The device consists of 
an aluminum plate, of the ordinary form 
such as is used in every kitchen, with paper 
forms fitted to lie in the interior. The paper 
is padded in blocks, so that twenty plates 


make a pile a quarter of an inch thick, 
and the plates are so fitted as to cling 


tightly to the aluminum form and torn off 
one at a time as soon as the use of 
plate is exhausted. 


each 
This gives the user a 


A Clean Dish Without Washing 


clean plate at any time, without regard to 
the hour, the amount of soap, hot water, or 
firewood on band. The paper is sufficiently 
firm to retain its shape for a reasonable 
period, even though not resting upon the 
supporting aluminum form, and should one 
desire to use a dish already in use the paper 
layer can be lifted out and set aside, leay- 
ing a clean plate. 
HOW TO MAKE ARTIFICIAL MARBLE. 


A new process for making imitations of 
statuary marble, onyx and other multi-col- 
ored stones has been devised in Europe. 
About 1,000 parts of alum to form 10 to 100 
parts of heavy spar (barium sulphate) and 
100 parts of water are mixed with the 
requisite pigments, and the liquid mass is 
boiled down and cast in a mold. The amount 
of heavy spar used varies with the degree 
of translucence desired. After molding it 
can be polished. 


f[ECHANICS. 


FORGED CAR WHEEL. 


A process for making a steel 
car wheel has been devised by a Pittsburg 
inventor. For a 33-inch wheel he uses an 
ingot about 16 inches in diameter and with 
steam hammer and hydraulic press forges 
the ingot until the hub and web are 
brought practically to the finished size. It 
is then subjected to a process of heat treat- 
ment so that the outer portion of the wheel 
is brought to a rolling heat, while the web 
and hub are kept at lower red heat. The 
rolling process brings the wheel to its final 
shape. 


one-piece 


BOOKS OF THE MONTH REVIEWED. 


RADIUM AND OTHER RADIO-ACTIVE 
SUBSTANCES. Radium, that mysterious won- 
der of the twentieth century, which threatens to 
revolutionize science and offers no end of oppor- 
tunities for scientific speculation, is for the first 
time made the subject of a book. The work. 
which in a most thorough treatise on .the newly 
discovered force, is written by William J. Ham- 


mer and published by the D. Van Nostrand 
Company, 23 Murray street, New York. It is 


entitled “Radium and Other Radio-Active Sub- 
Stances.” All the powers yet discovered by the 
wonderful substances are fully related. The 
author gives interesting experiments made by 
himself, and he tells of discoveries of ores of 
radium and thorium in a mine in Llano county, 
Texas. He writes of the wonderful experiments 
made by Prof. and Mme. Currie of Paris. dis- 
coverers of the substance. Being the only vol- 
ume published on these subjects, the werk is 
sure to meet with a hearty welcome by all who 
are interested in science, 
AMERICAN SCHOOL OF 


CORRESPOND- 
ENCE, — Education by 


correspondence, now be- 


coming so popular among all classes who have 
not the facilities or means of taking regular 
college courses, will be found very fully ex- 


plained in a new catalogue just issued by the 
American School of Correspondence, at Armour 
Institute of Technology, Chicago. The list of 
instructors mentioned therein includes many of 
the leading technical educators of America. 
There is a lengthy list of graduates of the school, 
many of whom now hold very lucrative and im- 


portant positions, due solely to the instructions 
they obtained through this most thorough and 
illustrious institution. The volume contains a 


map showing the distribution of foreign students 
of the American school. Some reside within a 
few miles of the Arctic circle; others are in the 
Fiji islands; there are students in the Falkland 
islands, off Cape Horn, and in fact nearly every 
part of the world is represented in the great 
army of students that patronize this cosmopoli- 
tan school. In New Zealand alone more than 
300 persons are taking the correspondence in- 
structions. An arrangement has been made by 
which a copy of the catalogue will be sent free 
of charge to all who write to the American 
School of Correspondence, at Armour Institute 
of Technology, Chicago, and mention Popular 
Mechanics, 

BOOKLET FOR DRAFTSMEN.—An nterest- 
ing booklet on drawing and drawing instruments 
has been issued by the Indianapolis Blue Print 
Co., of Indianapolis, Ind. The instructions and 
tables on a hundred subjects contained therein 
are of inestimable value to all draftsmen and 
engineers. The booklet is profusely illustrated, 
making it easily comprehended and handy for 
reference. 
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Making and Using of Telephones 


How the Tubular Drop Switchboard Works--How to Connect 
Telephones in Series 


In this day of the busy American public, 
when words are being hurried over wires 
every minute of the day and night, between 
houses and between cities and towns, there 
ure few people in the United States who are 
not familiar with the use of the telephone. 
Now there village so small 
that it does not boast of a_ telephone, 
scarcely a person so benighted that he does 
not know how to employ electricity to con- 
vey his works afar. Yet with the telephone 
ficuring so intimately in the affairs of our 
lives there is but a small percentage of our 
population that saw inside a_ place 
where telephones are made, or that have 
un idea how the telephone operator at the 
central office makes the connection with 
the different persons desiring to talk with 
each other. 

The tubular drop switchboard is used in 
most of the central offices for the purpose 
of making the connections. In using this 
the subscriber sends in his eall_ by 
turning an  enunciator shutter, sitting 
immediately above its corresponding jack. 
The operator upor observing this 
for attention picks up an unused plug 
and places it into the calling subscriber's 
line jack. The act of placing the plug 
into the line jack restores the line signal 
drop to its normal or “no eall” position. 
The operator then draws the listening key 
into its listening and makes the 
usual inquiry. Connections are Made in the 
usual manner. 


is scarcely a 


ever 


position 


If no 
operator 


power generator is used the 
will be obliged to use the hand 
senerator during the time the ringing key 
is being pressed into the calling position. To 
signal the calling subscriber the push but 
ton is pressed. This separates the answer 
ing and calling circuits. When subscribers 
wish to dissolve the connection they turn 
the magneto generator which sends a cur 
rent through the clearing out drop and gives 
the signal to disconnect. The clearing out 
drop is bridged across the cord circuit and 
it may be wound to any desired resistance, 
usually not higher than 650 ohms. 
ing and ringing signal may be 
the calling cord. There 


Listen- 
sent over 


may be exclusion 


of the answering cord = cireuit and vice 
Versa. A signal may be sent out over the 


answering cord without disturdving the cir 
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100 Drop Tubular Express Switch Board. 
euit connected to the 
operator may 
disturbing 


cord ihe 
circuit without 
parties, 


ealling 
listen on the 
connected 


HOW TO CONNECT TELEPHONES IN SERIES. 

The directions for connecting 
telephones in series may be of interest: 

If only two instruments are to be con 
wire should run from binding 
post marked b, page 367, to binding post c¢, 
but if more than two are to be connected, 
they should he wired as per diagrani: b to 
c, d to e, ete. If the terminal instruments 
are not far apart, the return wire may be 


following 


nected, one 
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run a and f (as per the dotted line), other- 
wise ground connection must be made from 
a and f. If they are to be grounded on gas 
or water pipe, wrap about two feet of bare 
wire tightly around the entrance pipe, and 
solder it well to insure a good connection. 
If this is not practicable, solder the ends of 
wire when Ground 1s not used 


Magneto 3 Bells f 
| Trans mitters 

|| Battery Boxes 


Diagram for connecting 


TELEPHONES 

Gas or WaterP. 
the terminal wires to copper plates, each 
having a surface of three square feet, and 
place them three or four feet into damp 
earth. 

For protection against lightning in all 
instrrments, except terminal ones using a 
ground wire, run a wire from the center 
binding post “G’to ground, and insert plug 
in hole between the metal plates during a 
storm, taking care to remove same after- 
wards. In terminal instruments, where a 
wire already runs to the ground, inserting 
the plug is all that is necessary. 


Ground Plate 


Ges er Water P 


NEW VARIABLE SPEED MOTOR. 


Thousands of users of small power elec- 
tric motors have long wished for such 
a machine as the Thompson Electric Works, 
Chicago, has just put on the market. It is 
a motor with seven speeds giving a varia- 
tion of 60 per cent between high and low 
speed, and this is accomplished without any 
lowering of voltage. The change of speed 
is in the field winding of the machine and 
does away with the speed regulator hereto- 
fore necessary, and which so frequently 
burns out. Moreover nearly the same horse 
power is secured on the low speed as on the 
high. The machine is iron clad, very sim- 
ple and has but three parts. 


Mr. Yerkes says: “English men of busi- 
ness don’t know the value of the scrap 
heap; this is the one reason why they have 
of late years fallen behind in the race for 
commercial supremacy.” 
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WIDE FIELD FOR LARGE GAS ENGINES. 


Internal combustion engines are coming 
prominently into notice and are certain to 
he formidable rivals to steam turbines for 
large power stations. From a thermo-dyna- 
mic standpoint they are superior. The con- 


version of coal into “producer” gas is open- 


ing a wide field for gas engines of large 
size. A producer plant is less expensive to 


install than a steam boiler plant of equal 
capacity, and it is vastly more economical 
to maintain. Where blast furnace gas is 
available for power production through the 
gas engine, the advantage economically is 
enormous. This gas, which heretofore was 
almost entirely wasted, is now being turned 
to profitable account. The manufacture of 
large engines in Belgium and Germany is 
important industry. 

The internal combustion engine is still in 
the stage of adolescence, for in the form of 
the Diesel engine there are wonderful pos- 
sibilities. It is well known that petroleum 
affords an excellent fuel for combustion in 
the cylinder of the gas engine. tut it is 
so highly hydrogenous and its vapor so 
readily ignited by the heat of compression 
that only moderate compression can be used 
with safety. Mr. Diesel has conquered this 
difficulty effectively. 
the explosive 


becoming an 


Ile does not compress 
mixture. He compresses air 
alone, even to the extent of 500 pounds per 
square inch. At this pressure the air is so 
hot that a small injection of petroleum is 
at once ignited; and by combustion the gas 
formed expands to a great extent. This re- 
fers to the action of liquid fuel, but there 
is no reason why any gas, however rich in 
hydrogen, may not be used in this man- 
ner. It is perfectly safe, for there can be no 
premature ignition, and it does not explode, 
but simply burns quietly, exerting its en- 
ergy most effectively. The Diesel engine 
seems to offer all the advantages of the 
steam engine, while it is far in advance of 
it in economy of working. 


BORE HOLES IN IRON WITH OXYGEN. 


The well-known combustion-supporting 
properties of oxygen are turned to advan- 
tage in a new German process for perforat- 
ing thick iron plates. The part in ques- 


tion is heated to incandescence by an oxy- 
hydrogen blowpipe, and then subjected to 
the full action of a jet of pure oxygen. A 
hole of a determined size is bored within 
four minutes through a 12-inch iron plate. 


| | 
| 
= 


MECHIANI(¢ 


POPULAR 


GM paepeo’y [993g JO 


2€8 
i 
4 
Te ef | | = 
| 
h pag i 
? . x = 
—j 


‘3 


Largest Circulation of any Mechanical Publication in the World 


$I. per year DECEMBER 10 Cents 


With the Speed of the Wind it Pulls the Small Boat Through the 
i Water in Absolute Safety.---See Page 324. 


Popular Mechanics Co., Chicago. 
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WEALTH RICE LANDS 


YOU DESIROUS OF SECURING HEALTH 
YOU ANXIOUS TO ACCUMULATE WEALTH ? ? ? 


YOU READY FOR AN INVESTMENT THAT 
YIELDS SURE AND STEADY DIVIDENDS 


TAKE A TRIP TO TEXAS 


Find out for yourself that the Lone Star State is the place for you. Everything that is 
good may be truly said of this wonderful State. Its productiveness, its material wealth 
and prosperity are facts that continue to attract men of every vocation. We are more 
especially interested in the best portion, Southeastern Texas, and our business is that of 
selling land there, 


The Best Rice Land in the Rice Belt 


Special arrangements have been made whereby all those interested may visit this re- 
gion, and during the entire trip ENJOY EVERY COMFORT AND PRIVILEGE AF- 
FORDED BY OUR LUXURIOUS PRIVATE CARS WITH COMBINATION DINER 
AND SLEEPER. We make these trips twice a month, details of which we are pleased to 
give upon request. 

Take this trip and see what the farmers in Southeastern Texas are doing. See for 
yourself that at the present time an investment in our rich rice lands is the 


Surest and Quickest Way to Reap Large and Steady Profits 


Of the many cases which might be cited, here are a few substantial evidences of the 
great profits of Rice Farming: 

MR. JOHN BOND, Bay City, 300 acres, 17 1-3 sacks per acre --- $3.15 per sack . . $16,380.00 

MR. C- H. MILBY, Harrisburg, 30 acres, 15 sacks per acre --- $3.36 per sack .... 1,512.00 

CAPTAIN B. F. CAMERON, Liberty, 700 acres, netted . 20,020.00 

MR. H. GIGSTAD, Stilson. 85 acres --- nettea first year . 3,693.77 

MR. J. W. LEECH, from Hennepin, Ill., 160 acres --- netted him first year. ..... 6,500.00 
INVESTORS: As will be seen this is the mecea for shrewd investors. The 
men who have made big money on real estate in the past are good men to follow in the 
present and they are the men who are buying Texas rice lands, Louisiana rice lands have 
trebled in value in the last five years and it is the opinion of conservative land 
men that the rice lands of Texas will see aneven greater advance in the next five years. 

Lands that you can now buy forfrom $8.00 to $15.00 per acre and that net 

their owners somewhere between $15.00 and $50.00 per acre per year for every acre put 
in cultivation are not going to remain at the present low price very long. 
FATHERS: Have you boys that you wish to start on a farm of their own? Is 
your own farm too small to furnish work for all your boys? Is the land in your neighbor- 
hood too valuable for you to increase your holdings? If so, you should investigate East 
Texas and the Coast country. Give your boys a chance while lands are yet cheap. We 
have a very fine list of farms to choose from, many of them being exceptional bargains. 
Tell us what you want and we will submit plans and descriptions of something that will 
suit you. We will be pleased to answer anyinquiries regarding this great state and her 
resources. If interested in the culture of Tobacco, Fruit, Gardening or any special 
branch, find out what Texas is doing inthose lines. Many men, who a few years ago 
were day laborers, are making independent fortunes each year in some one of those 
special lines, WRITE US TODAY. DO IT NOW. 


Descriptive Iiustrated Pamphlets Free to all for the asking. 


H. G. HILL @ CO. 


Dealers in Texas Rice, Oil, Fruit, Tobacco and Timber Lands 


157 Washington St. CHICAGO, ILL. 
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A year’s subscription to this Magazine would please 
that mechanically inclined relative or friend of yours. 

Many an illustrious man’s career has been shaped 
by a timely suggestion. 

Why encourage reading of trash and light literature 
when the mechanical and scientific progress of the age 
is “written so you can understand it?’ Why not di- 
vert the young man’s thoughts in practical and useful 
channels? Most boys would rather read Popular Me- 
chanics than any story paper. 

Popular Mechanics is full of good ideas, a mechani- 
cal and scientific “review of reviews,” written plainly, 
profusely illustrated. In addition to this, articles on 
construction of electric appliances, mechanical devices, 
shop notes and valuable articles that are of inestimable 
value to any one. 

We will send a receipt for a year’s subscription, to 
arrive Dec. 25th, with your compliments, to any one 
you may direct in filling out this coupon. 


STREET 


NAME. 


PIN A DOLLAR BILL -- ows -- Sexe us 


POPULAR MECHANICS CO., Journal Bldg., Chicago: 


Send your magazine one year to the following address, commencing with the 
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POPULAR MECHANICS 


Main Office: 


Journal Building, Chicago, 


Eastern Office: 


No. 5 Beekman St., New York 


«Written So That You Can Understand It.” 
“Tells You How To Do Things.” 


VOL. V. 


Trackless Trains of the Twentieth Century.. .505 


Growth of Industrial Art, “The Traction 
Stove for Automobilists and Sleigh Riders. ..308 
Imitation Astrakan 10S 
Signal Systems for High Speeds....,.......308 
Airship Flies Over San Francisco. ...........300 
Latest Floating Dock for British Navy,.....310 
New Powerful Explosive ...................310 
Machinery Makes Rice a Rival of Wheat in 
Irrigating with Electric Pumps ..............514 
New York’s Canal to Benefit All America. ..315 
Hauls Passengers and Vehicles Up a 72 Per 
Private Electric Plants for All.............. 317 
To Telephone to 
The Eyes of a 31S 
Sounds the Baggage Smasher’s Knell........319 
Screw Propeller, or “Water Bicyele’........5 
Electric Canal Haulage 
New Lights Moke Illuminations Gorgeously 
Umbrella Sail at Last a Reality............824 
Trained Eye Saved His Train............... 324 
The Elevator and Its Many Uses............3825 
Necessity of Industrial Training of Children,.520 
He Swung the Lantern 
Luneh at the Bottom of the Sea.............381 
Kite Hauls a Boat Across the English Chan- 
Yankees Neglect Small Trade ...............882 
No More Sewer Digging by Hand............3% 
Trans-Canada Railway Schemes .............885 


Republic of Panama Flag .... 
World's Shipping Losses of Last Year.......835 


Easy Electrical Experiments—How to Make 
a Sensitive Galvanometer ....-..........886 
Strange Vibrations on Torpedo Boats 


Many Changes in Colombia 
Sleds Where There Is No Snow 


Conerete Driven Into Ground with Pile 
Another Non-Puncturable Tire ..............340 
Odd Customs of the Chuckee.................840 
Prizes for New Steam Plows...............840 


Lifts Great Weights by Compressed Air.....341 
French Shippers in Wrath 
trick Sapplanting the Mexican Adobe House.243 
Whv It Does Not Lightning in Winter......344 
Some Queer Little Railroads 


Would Found An Empire in Sahara........34% 


CONTENTS FOR DECEMBER 


The Submarine’s Successor 
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A Study in Barnacles ....... S48 
Anti-Vibrating Bicycle Handle Buffers 348 


SHOP NOTES. 


Hew to Bend Copper Pipe. 


How to Use One Telephone in Two Places. ..235 


Stopping a Leak in a Boiler................35 
To Become a Successful Machinist..........351 
Foot-Power Filing Machine ................352 
Cutting Left-Hand Threads With Right-Hand 


Tools 
About Casehardening 
How to Make Concrete Curbing 


Deviee for Cleaning Sleves 
Home Made Shaft 
Making Concrete Mix Itself..................355 
To Cement Rubber and Leather...............355 
Temporary Repair to Broken Shaft.........: i 
Novel Method of Pipe Threading............356 
Don’t Be Afraid of the Dirt (Poem)........357 
Portable Bilectric Motor 
Counterboring Holes in Patterns..............558 
Repaiving Crank Pim. 
English Boiler Stoker 
Makes the Gunner's Aim Unerring......... 
Road That Climbs the Catskills..............368 
Becks of the Month Reviewed..............564 
Clean Dishes Without Washing.............. M4 
How to Make Artificial Marble.............364 
Making and Using of Telephones...........565 
New Variable Speed Motor.......0 
Wide Field for Large Gas Engines 
Bores Holes in Iron with Oxygen........... 
Steel Train Loaded with Coke............... 3 
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A $30,000 EDUCATION 
FREE 


For Less Than 7 Cents a Day and Cor- 


respondence Course of 


Instruction, 


THE HOME STUDY CIRCLE LIBRARY 


Few, even in this day of millionaires, could afford to 
spend $30,000 for a coll: ge education, yet an education 
that actually cos! this amount is within the reach of 
— young man and woman who reads this splendid 
offer. 

Professor Seymour Eaton, of Drexel Institute, Phila” 
delphia, undertook the task of supervising the prepara” 
tion of aseries of papers iutended tu offer the student 
an opportunity of acquiring at his own home all the 
essential information, the actual useful knowledge 
taught in our best colleges. He enlisted the aid of the 
foremost professors of our largest universities, and each 
series of papers was prepared by the man best fitted to 
handle the subject. In this way a complete and sym- 
metrical series of lessons, prepared by special experts, 
comprising the who e college course, was compiled by 
the most famous instructors. In other words, the best 
instru:-tion to be obtained in all the Colleges of North 
America was brought directly to the student of the 
Home Study Circle. This material was re-edited into 
the magnificent Hbrary known as the Home Study 
Cirele Library, wh ch actually cost $30 000 for 
the contents and plates alone, and is now offered 
to anyone desiring a coilege education at a cost of only 
a few cents a day. 

Volume I—The World’s Great Scientists, In the 400 
Pages of tnis volume are presented all the greatest 
hames the world of sclence ha. known: GALILEU-— 
HARVEY--NEWTON-—FRANK LIN--HERSCHEL 
HU “ BOLDT—AU DU BON—AGASsIZ— DARWIN 

HUXLEY, etc. The history of the lives and achieve- 
ments of these men as here set forth is no 
mere list of statistics and dates, but a living 
record of the men and their work. The reader 
who famillarizes himseif with what is contained in this 
volume will become well grounded in the essential ele- 
ments of that wonderful story of scientific development 
which the lives of these men tell. Numerous iilustra- 
tiunsof historical interest will be found, such as ** Har- 
vey Demonstrating Circulation of the Blood to Charles 
I."; “sir Isaac Newton’s Sun Dial’; Galileo’s Pendu- 
lum"; “Leaning Tow >r of Pisa”, ete.; also an authentic 
portrait of the great men, the history of whose lives and 
work is here recorded. With the remaining 14 volumes, 


ADDRESS 


Home Study Circle Library 


ASSOCIATION 
84 Wabash Ave., - Chicago, Ill. 


each as completely treating the important subjects in 
cluded in a college course, this great treasure house of 
knowledge stands unparalleled as an educational work. 


Free Correspondence Course 


Each subscriber is supplied with lesson outlines sent 
at regular intervals which are of the same practical 
service as the teacher to the student at college. This 
correspondence course consists of more than 75 lesson 
cutlines which are furnished with the library without 
extra charge. 

We can give you but a poor idea of this grand work 
in such limited space. It represents the scholarly labur 
»nd research of 57 specialists trom 31 leading univers!- 
ties and colleges. It meets the needs of young peop'e 
in training for life’s work and furnishes delightful read 
ing of the most iuteresting and uplifting character tor 
ail members of the household. The entire library of 
fifteen large voiumes will be delivered to you at 
once, your name enrolled for the lesson outlines, and 
you need pay only a few cents a day. 


Beautiful Illustrations and Sample Pages Free 


We want to tell you all about this library and 
home study conrse, and if you will cut off the cor- 
ner coupon and mailto us at once we will send 
you free sample pages, over 30 beautiful 
illustrations, scores of endorsements of 
eminent s*holars, and complete infor™m,- 
tion on how to obtain this $30,000 educa- 
tion for less than 7 cents a day. 


GET READY TO START 

THE NEW YEAR RIGHT 
By sending coupon you 

are under no obligations 

either to buy or to cor- 

respond with us fur- 

ther. 


Cut off 

this coupon 

and mail today 
to 


Home Study Circle 

Library Association, 

84 Wabash Av., Chicago 

Please send me free specimen 
pages, beautiful iliustrations, 
full information how to obtatn 


Your library #nd outline lessons at 
less than 7 cents a day. 


Street 
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“FOR 35 YVEARSA 
STAND ARD PI_ANO” 


Ghe 
WING} 
PIANO | 


You need this book 


IF YOU INTEND TO BUY A PIANO. A Book— 
Mot a catalogue—that gives you all the informa- 
tion possessed by experts. Itmakesthe selection 
ofa piano easy. Ifread carefully, it will make 
you a judge of tone, action, workmanship, and 
finish ; will tell you how tu know good from bad, 


7 


| 


It describes the materials used; gives pictures 
of all the diferent parts, and tells how they 
should be made and put together. It is the only 
book of its kind ever published. It contains 216 
large pages, and is named “ The Book of 
Complete Information About Pianos.” 
We send it free to any one wishing to buy a 
piano. Write for it. 


Saves from We make the WLNG 

PIANO and sell it our- 
$100 to $200 selves. It goes direct 
from our factory to your home. We donot 
employ any agents or salesmen. When you 
buy the WING PIANO you pay the actual 
cost of construction and our small wholesale 
profit. This profit is small because we sc'l 
thousands of pianos vearly. Most retail stores 
sell no more than twelve to twenty pianos 
yearly, and must charge from $100 to $200 
profit oneach. They can’t help it. 


SENT ON TRIAL 


We Pay Freight. No Money in Advance. 

We will send any WING PIANO toany 
part of the United States on trial. We 
pay freight in advance and do not ask any 
advance payment or deposit. If the piano 
is not satisfactory after twenty days’ trial in 
your home, we take it back entirely at our ex- 
pense. You pay us nothing unless you keep 
the piano. There is absolutely no risk or 
expense to you. 

Old instruments taken in exchange. 


Easy onthiy Payments 


WING @ SO 


& 


A Wing style—45 other stvizs to select from 


Instrumental Attachment 


A special feature of the WING PIANO; it 
imitates perfectly the tones of the mandolin, 
guitar, harp zither, and banjo. Music written 


| for these instruments, with and without piano 


accompaniment, can be played just as perfectly 
by a single player on the piano as though ren- 
dered by an entire orchestra. The criginal 
instrument attachment has been patented by 
us, and it cannot be had in any other piano, 
although there are several imitations of it. 


in 35 years 36,000 Pianos 


We refer to over 33,000 satisfied purchasers 
in every part of the United States. WING 
PIANOS are guaranteed for twelve years 
against any defect in tone, action, workman- 
ship or material. 


Wing Organs are just as carefully 


made as Wing Pianos. 
They have a sweet, powerful, lasting tone, 
easy action, very handsome appearance, need 
no tuning. Wing Organs are sold direct from 
the factory, sent on trial; are sold on easy 
monthly payments. For catalogue and prices 
write to. 


535-537 W.13th St., N. Y. 


1868—35th YEAR—1903 
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Books are Royal Octavo--About 11 inches tall. 


1-2 PRICE RIDPATH’S 1-2 PRICE 


HISTORY OF THE WORLD 


We guarantee the volumes perfect in every way—except the color of the leather 
on the backs varies a trifle—the shade on a few of the volumes being a little lighter 
than the others. The difference would scarcely be noticeable to one outside of the 
book trade. We'll send the books to you on a week's approval. You'll find them 
sitisfactory; if not, return them at our expense—nothing fairer—you see and know 
just what you are getting. 

There are less than forty of these sets, and rather than rebind such a small lot 
we prefer to send them to you on approval, and at almost half pricc—about what 
they would be worth to us with the covers torn off, and on payments of only $2 a 
month. 


An Ideal Christmas Present for Little Money 
If you'd like to possess the only world’s history that reads like a story-hook 
—yet is recognized by such men as William MeKinley, Benjamin Harrison, 
Dr. Cuyler, Bishop Vincent, and thousands more, as a standard authority 
and the greatest historical reference work in existence—send for the free 


specimen book TO-DAY, using the coupon below. 2 f Por. Mrcn. 


That specimen book will tell you all about the histery—How it Ay Dec. 
cume to be written, How it wil! interest and entertain yoti, Why Sy 
you need it, And how you can secure one of the slightly mis * MERRILL & BAKER 
matched sets very much less than the subscription price. Sy 9 & 11 EF. 16th st. 

Ridpath’s History of the World is a great big set of hy now Sean 
nine royal octavo volumes, with 4,000 illustrations and 
many maps and color-plates.. You pay only $1 <° _ PATH Sample pag ‘and 
down. The complete set is sent at once. The 
rest you pay in monthly payments of $2. AS — ‘fe Caronctogical 

Cut the Coupon off and send it to-day 7 Piates, ’Engravings, Phéto-en- 


gravings, Tint-Block Color-Plates 


PUBLISHERS 
9 and 11 East 1Gth St., New York 


Nau 


Inquiry Coupen. Address 


In writing to advertisers kindly mention Popular Mechanics 


_ | BOUND BOOKS AT SHEET PRICE 


REGAL 


EN you buy shoes in 
the ordinary retail store, 
you have a choice of a few iim 
hundred pairs made from samples sub- 3m 
mitted six months ago. Ina Regal store 


you are fitted from a large, complete AS 
stock which comes DIRECT from 
the factory to that store. The shoe iiiuams 
which yesterday was in the boot- [umm 
maker’s hands will be on your foot Hams 


tomorrow. 
When you buy Regal shoes by |i . 
mail your order can be filled, inany [im a 
one of 144 fittings, fromageneral [Ree 
stock of 100,000 pairs. Every @ 


shoe is fresh from the factory, 
made from the newest models. [ie a 


All Regal mail-orders are received and executed under the 
one roof. If your order is received in the morning, your shoes 
are shipped to you that same night. From the time it reaches 
the store to the time the shoes are mailed, your interests re- 
ceive undivided and scrupulous attention, 
We keep your size on file; if we have fitted you 
once we can do so again without another measurement. 
_There are over 200,000 regular customers on our 
mail-order books. There are 20 Regal stores in the most 
particular fashion center of the country—New York. 
Send a postal for our new descriptive catalogue. It 
gives trivle-mirrored reproductions of all the new styles. 
Reeal shoes are sold only in 60 Regal stores for 
$3.50, or by mail, prepaid, for $3.75. 


REGAL MAIL-ORDER DEPARTMENT 
495 Summer Street, Boston, Mass. 


Model 12A. Made in King Calf Blucher, lace style; also 
King Calf, button style; also Patent Calf, lace style; also 
Imported Enamel, lace style. This shoe has a decided custom 
appearance. It presents the new narrow toe, which is fast 
becoming immensely popular with the fashion critics of 
New York. 
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Which 


/ENCYCLOPEDIA 


Shall I Buy? 


Chauncey M. Depew once said that in order to have a good 
Encyclopedia, one should have them all. 


That was true one year ago, but on January Ist, 1903, the 


Dew Americanized Encyclopedia 
Britannica 


This work contains every good feature of every other good Encyclo- 
pedia in print, with many new additions not contained in any otner. 

It can be, therefore, truthfully said that the happy possessor of this 
the greatest and latest of all Encyclopedias, needs no other Encyclopedia 
or reference work to meet every requirement of every reader and thinker 
in every walk of life. 

The NEW AMERICANIZED ENCYCLOPEDIA BRITANNICA Is a 
thorongh American revision of the greatest Encyclopedia in the world — 
namely: the original Edinburg Edition of the great Encyclopedia 


Britannica. 
Do Your Own Thinking 


Think of taking the greatest of all Encyclopedias, and going care- 
fully over every word, line and page, pruning out and eliminating every- 
thing that had grown obsolete by the lapse of time, and adding to and 
supplying the latest word and figure on every subjecc of human Interest, 
including hundreds of topics never mentioncd in any other Encyclopedia, 
and you will have a fair conception of the wonderful value and scope of 
the New Americanized Encyclopedia Britannica. 


A Royal Christmas Gift Suggestion 


How does it appeal to you in this practical age, to place this set of 
books in your own home, where yourself and every member of your 
family can have constant and immediate access to the entire knowledge 
of the world for all time to come? What better and more sensible Christ- 
mas Gift could be thought of? 


15 Volumes, 
Weight, 65 Ibs. 


We Will Donate $26.50 to the First 500 Holiday Subscribers for 
Advertising Purposes Purely 
We have just set aside 500 sets of this great Encyclopedia, which sets we will sell to the first 500 persons who desire to take 


advantage of this remarkable CHRISTMAS OFFER, at absolute costof manufacture, which is just $26 
price of the Half Morocco Birding, and $20.50 less than the regular cost of the Cloth Binding. 


What Tt Tontains: 


15 Large and Beautiful Volumes, 10,000 Pages 10,000,000 Words 
Complete Atlas of the World, History of very Country in the World 


SCIENCE 2 INVENTION 2 DISCOVERY 2 MECHANICS 


Covers the entre range of human knowledge. Weight, 65 pounds. 


Kow it Ts Regarded 


Space Forbids More, 
From the Professor of Mathematics, Beaver College, Pa. 
lhave examined the New Americanized Encyclopedia Britannica which I have lately received 
from you, and can say that for a reliable up-to date Encyclopedia, at a moderate cost, 1 have never 
seen its equal. E. D. WEsT. 
From the Auditing Department, United States Treasury: WESTERN 
I am in receipt of the Books forwarded by you during the past month, and I am very 
much pleased with the edition, finding them all you represented them to be. NEWSPAPER 
FRANK A. MCNEILL. 


HOW TO SECURE IT. Gut Out This Coupon =- renee 


Popurar Mecuamics Burrau 
294 DEARBORN CHICAGO, IL! 


lees than the regular 


and mall it to us with 50 cents in stamps, or money order, and we wil! ship you 
haree repaid, the complete set. ‘ ‘2 

: meee. thom 5 days, and if found entirely satisfactory, retain them, and Please send me on approval prepaid 
pay balance at rate of only $3 per month. a the NEW AN) Zk N 
If not entirely satisfactory, return them, and we will return your 50 th, in ha 

) atisfactor agree to pas 

a $3.00 within 5 days, end $3 00 yer month there 
after for15 months. If not satisfactory, lL agree 


ciation to return the set within 5 days. Enclosed please 

es ern ews find 50c. which you will return if 1 do not keep the set 
NAME 


904 Dearborn Street, Chicago, Ill. .. 


“it cloth set is desired, change ‘15 months to 12 months 
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Automobiles 33.2° 


Below is a cut of our ‘Fournier, Jr.,’’ miniature e’ec- 
trical automobile, which is a perfect model of the large 
automobiles fast becoming so popular of la‘e, and has 
cushioned seats, real bodies, rubber tired wheels, start- 
ing and steering levers, etc. 


Runs at high rate of speed by electricity 


Fournier, Jr.,’” size 10 1-2 in. long x 6 in. wide x § in. high. 


Could You Think of a More Perfect Christmas Present for the Boy 


It will give him hours of delightful, entertaining time and 
amuse the waole household. ‘They will show him the practical 
sideof neof the greatest probi: ms of the day. 

No fire, smoke, « dor or noise, rans silently and without wear 
to carpets, floor, etc ; on rubb r tires. 

Made of the finest materials to stand rough use and long 
wear, and finished in beautiful enamels. 

Each machine is carefully tes'ed avd are ready to ran as 
soon as unpacked. "a securely packed ia stro g wooden 
box, with directios, etc., $3.00. 

Don t wait until the last minute; order one at o21ce or send 
cular. 


W. OHLMACHER, Sycamore, Illinois 


Why go to Col- Pays for a com- 


lege at an Ex- 
pense of $100 to Banking, 8 Short. 
$200 when we hand, Typewrit- 
will teach you ing, Telegraphy, 

Penmanship, or 


at your own Teachers’ Certi- 
home for $15 ficate Course. 


WE FIND POSITIONS TOO. EVERYTHING FREE 
HAVE PLACED HUNDREDS CAN PLACE YOU 


Why not invest $15.00 in a correspondence course and in. 
crease your salary from $15 to $50 per month, We receive 
hundreds of letters like the following from Chas. M. Carnes, 
City Clerk, Mulberry Grove, LIL: 


“It is impossible for me to express 
my full appreciation of your educ:- 
tional work. Having finished the 
course in bookkeeping I can cheer- 
| fully say tha. it is worth to me many 
times its cost. I have spent severa 
years in schools and colleges, but this 
is the Coearpest and most practicai 
part of my education.” 


»| We make a specialty of preparing 
| tecchers for their grade exawina- 
tions. If you are teaching on a 
second or third grade, we can qualify 
you for a first grade. Our special 
course for teachers covers in each 
} case the studies required by the state 
in which the teacher resides. 
in your indicating the 
ne of work you wish to take up, avd 
CHAS M.CARNEY we will, without cost, advise you 
fully what to do and tell you all about our methods of teach- 
ing by corresponuence. 


NATIONAL SCHOOL OF CORRESPONDENCE 
319 Main St., Quincy, Ill, 


If you have no reason to obtain “Money 
Magnets” for yourself you will do well to put 
one in the possession of a young man or young 
woman. It has been the means of many men 
and women making large incomes right in their 
own homes, 


Money Magnets 
35 Money Bringers for use in Home, Factory and Business 
The Price is 12c. 


You may send coin or stamps. We will send 
it, in sealed envelope, postpaid by return mail, 
and if you decide it is not worth the small 
charge YOU MAY HAVE YOUR MONEY RE- 
FUNDED 


Testimonials 


A young lady, who is in the mail order See wrote: “The 
*‘Money Magnets’ formula for the BEAUT LOTION is excel- 
lent and enabled me to make more than 00 in sone week, and 
money is still coming in through repeat orders.’ 

sherman wrote: ““‘The simple plan of ‘Money Magnets’ 
for catching fish on the hook is wonderful. I was tired out 
pulling in the line so often, and had to ange away two-thirds of 
the catch, being unable to carry so ma 

An agent writes: “— learned to ae HAIR RESTORER 
through your “‘Money Magnets,’ and it is fine. Jam making 
money by selling the air restorer as a side line.’ 

A housewife writes: ‘Your information is invaluable in the 
house. Through a receipe in your ‘Money Magnets’ I cured 
my periodical Goedac ches after years of suffering. I recommend 
your ‘Money Magnets’ to cy my friends.’ 

A business lady said: ‘‘It affords me pleasure to inform you 
that I believe it should be the means of helping young men 
and young women to be good business people and money 
makers.’’ 


"Dea? tput off sending 2 cents for * ‘Money Magnets * and 
ME TO A FRIEND; he will thank y 4, 

SPECIALTY SUPPLY CO. 
115 N. Jefferson St. -- Peoria, Illinoi 
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A Monthly Magazine for 


‘DRAFTSMEN, 
ENGINEERS AND 
STUDENTS IN 


DRAWING 


Departments in 
Mechanical, Electrical, 
Architectural, 
Structural, Patent 
Office, Illustrating 
and 


Home Study. 


$1.00 per year. 
Single Copies 10c, 


Che Draftsman, 


Four Months Trial 25c. 
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What do you do? When your system runs down what 
should you do? You know the answer to the first question 
the answer tothe secondis found in the wonderful suc- 
cess of that still more wonderful remedy—VITAE-ORE. 

When the nerves are unstrung, the muscles loosened, the 
energies run down, the vitality impaired, it serves as the 
right key to fit the delicate mechanism of the human sys- 
tem, the right force at the right time to set the machinery 
in motion, to rewind the energies, to tighten the nerve 
forces, to replenish the vitality It is the ideal Blood 
Vitalizer, Germ Destroyer, Flesh Maker, Disease Curer, 
Brawn Builder and Health Restorer. 

No other remedy can equal its record of cures No 
other remedy can be offered to the public on the terms 
it is offered Read our special offer YOU ARE TO BE 
THE JUDGE. 


READ OUR SPECIAL OFFER 

WE WILL SEND to every subscriber or reader of Popular 
Mechanics or worthy person recommended by a subscriber, 
a full-size One Dollar package of VITAE-ORE, by mail, 
postpaid, sufficient for one month's treatment, to be paid 
for within one month’s time after receipt, if the receiver 
can truthfully say that its use has done him or her more 
good than all the drugs and dopes of quacks or good doc- 
tors or patent medicines he or she has ever used Read 
this over again carefully, and understand that we ask our 
pay only when it has done you gooaand not before. We 
take allthe risk; you have nothing to lose. If it does not 
benefit you, you pay us nothing Vitae-Ore is a natural, 
hard, adamantine, rock-like substance—mineral—Ore— 
mined from the ground like gold and silver, and requires 
about twenty years for oxidization It contains free iron, 
free sulphur and magnesium, and one package will equal in 
medicinal strengthand curative value 800 gallons of the 
most powerful, efficacious mineral water drunk fresh at the 
springs. It is a geological discovery, to which there is noth- 
ing added or taken from It is the marvel of the century 
for curing such diseasesas Rheumatism, Bright's Disease, 
Blood Poisoning, Heart Trouble, Catarrh and Throat Af- 
fections, Dropsy, Liver, Kidney and Bladder Ailments, 
Stomach and Female Disorders, La Grip Malarial Fever, 
Nervous Prostration, and General Debility, as thousands 
testify, and as no one, answering this, writing for a pack- 
age, will deny after using. Vitae-Ore has cured more 
chronic, obstinate, pronounced incurable cases than any 
other known medicine, and will reach every case with a 
more rapid and powerful curative action than any medicine, 
combination of medicines, or doctor's prescription which it 
is porsible to procur 

VITAE-ORE will do the same for you as it has for hundreds of readers 
of this magazine, if you will give ita trial. Send for a $1.00 Package at 
Our Risk. You have nothing to lose but the two-cent stamp to answer 
thisannouncement. If the medicine does not benefit you, write us so 
and there is no harm done. We want no one’s money whom Vitae-Ore 
cannot benefit. Can anything be more fair? What sensible person, no 
matter how prejudiced he or she may be, who desires a cure and is will 
ing to pay for it, would hesitate to try VITAE-ORE on this liberal offer? 
One package is usually sufficient to cure ordinary cases; two or three for 
chronic obstinate cases. We mean just what we say in the above an- 
nouncement, and will do just as we agree. Write to-day fora, package 
at our risk and expense, giving your age and ailments and mention 
this magazine s0 we we may know you are entitled to this liberal offer’ 

This offer will challenge the attention and consideration, and after- 
ward the gratitude of every living person who desires better health or 
who suffers pains, ills, and diseases which have defied the medical 
world and grown worse with age. We care not for your skepticiem, but 
ask only your investigation, and at our expense, regardless of what 
ills you have, by sending to us for a package. Address 


Vitae-Ore Building Chicago, III. 
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THEO. NOEL CO. 


THE NEW IMPERIAL 
ENCYCLOPEDIA 


40 Vols. 28,000 Pages. 7,000 Illus. 


Complete Sets Now Ready for Delivery Offered 
Temporarily at Half the Price of Any Other 
Work that Can Proper\y be Compared with it 


MADE FOR USE! The distinguishing feature of the Im- 


perial Encyclopedia is its usefulness. 
It is the result of the closest study of thé entire Encyclopedia 
field to ascertain what should constitute a work that would be at 
once the most useful and usable, as well as the most complete 
and authoritative, reference library possible to make in a single 
publication. Covering as it dces completely the large field 
occupied by all other Encyclopedias, it introduces many new 
features not found in any other. 


It is the only Encyclopedia issued in convenient-sized volumes, Ninety 
per cent of the Encyclopedias in the homes today are rarely used, and it is an 
indisputable fact that the great weight and cumbersome size of the volumes 
is largely responsible for their lack ot use. 

“Although possessing three other encyclopedias of great merit, The Im- 

rial is referred_to oftener than any other. To me it is a necessity.”’— 

ey. John Miller, Roselle, N. J 

It is the only one that includes all dictionary words, with their definitions, 
pronunciations, derivaiions, and synonyms, all under a single alphabetical 
arrangement. It pronounces every title, histori al, biographical, ,eo- 
graphical and scientific. It is the only pronouncing encyclopedia. 

*T possess five others, but it is to The Imperial that I oftener refer than to 
all the rest.” I.T. Cotton, M. D., Charleston, W. Va. 

It covers a wider rar ge of topics by hundreds than does the largest of 
all other Encyclopedias. The Editcr-in-Chief, Richard Gleason Greene, is a 
man of wider experience in this line than any other living American editor, 
this being the second great encyclopedia produced under him. It has had 
more careful editorial supervision than any of its contemporaries, making it 
an incomparable work for all who wish to know about any word, thing, 
person, place, or event. 

‘Meets more fully my idea of a perfect encyclopedia than any other.’’— 
Ferris S. Fitch, Ex-Supt. Public Instruction, Michigan. 

It is the most recent of all Encyclopedias. Having been just completed, 
it contains much information not found elsewhere. 

“In all respects answers my expectations — comprehensive, accurate, and, 
compact.”’—Pref. Day, of Yale. 


Theee features belong to The Imperial exclusively; they dis- 
tinguish it from all others; they mark it as an exceptional 
production. 


YOU SAVE HALF BY ORDERING AT ONCE 


Wwe propose tosend you this magnificent New Reference Library entirely 
at our own expense for inspection. We ask you to give it the most 
searching examination, and compare it with any similar work published at 
any price. We believe you will prefer it tothe best of them. We want you to 
note what those who have used it say about it. But we do not ask ycu to take 
any one’s word for it; that is why we propose to place it on trial in your home. 

The Volumes are handsomely and durably bound in heavy English cloth; 
also in beautiful half morocco at a small advance over the cloth price, The 
print is erep and clear. 

NO PAYMENT REQUIRED until you have examined the work in your 
home. If found satisfactory, remit $1.00, and $2.00 per month for twenty 


months only. 
BUT YOU MUST ACT QUICKLY! 


Cut off this coupon, fill in name and address carefully, and mail today, 


HENRY G. ALLEN & CO., Publishers, 150 Fifth Ave., New York. 
Please mail me, without cost to myself, full particulars of your special offer to 
POPULAR MECHANICS readers of the New Imperial Encyclopedia in forty volumes. 


HENRY G. ALLEN & CO., Publishers, 150 FIFTH AVE., NEW YORK 


THE 
IMPERIAL 
ENCYCLOPEDIA 
BILL BROKER 


FOR BUILDING AND REPAIRING 
ALL KINDS OF 
Gasoline and Steam Vehicles, 

Motor Cycles, etc. 


GASOLINE ENGINES FROM 11-4 H. P. to 80 H. P. 


Transmission Gears, Running Gears, Wheels, Axles, Differential 
Gears, Coils, Batteries, and in fact everything necessary 
for automobiles, also caps, coats and all accessories 
Send for 1903 Catalogue and mention this paper. 


THE P. J. DASEY COMPANY, 21 La Salle Street, 


IRE ROF BESCRIETION, WIRE ROPE. 
FOR 
QUARRIES. 
ELEVATORS. **DREDGES, 
LOGGING. - SAW MILLS, 


RANE 


BY L. P. DICKINSON 


EASY ELECTRICAL: EXPERIMENTS 


This is the series now issued for 
the first time in book form, that 
has proved such a valuable and 
instructive feature of POPULAR 
MECHANICS for the entire 
year of 1902. For beginners, as 
well as advanced students, it is 
an invaluable handbook of les- 
sons, experiments and inventions. 
it tells you how to make Batteries, 
Magnets, Galvanometers, Induc- 
tion Coils, Motors, Dynamos, Stor- 


age Batteries, Practical Tele- 
phone and Telegraph Instru- 
ments, Rheostats, Condensers and 
a host of other electrical apper- 
atus fully explained in language 
that is “written so you can under- 
stand it.” Illustrated with one 
hundred fine drawings; printed 
on a superior quality of paper; 
cloth bound. Sent postpaid to any 
address on receipt of price $1.00. 


AUTOMOBILE MATERIAL 
Popular Mechanics Co., Seaman Bldg., Chicago 


CHICAGO, ILL. 


Guaranteed 
Telephones 


WE WANT 


Telephones tor Buildings and Factories $2. 


FARR TELEPHONE & CONSTRUCTON SUPPLY CO. 
18 & 120 W. Jackson Boul, » 


For Everybody 


YOUR ORDER 


HIGH GRADE TELEPHONES AND TELEPHONE SUPPLIES 
Tel Pri Li 2. d ° 
‘elephones for Exchanges an nes $6. 
Batteries, Wire, Cross Arms, Pins, Glass Insulators Guaranteed. NO. 16. SENT FREE 


$8 


THE 


in 


Telephones 


Satisfactorily 
Answered 


Our instruments are the 
best that long experi- 
ence, skilled workmen 
and a complete equip- 
ment can produce. Our prices are the only 
cheap thing we offer. Let us send you a 
catalogue that tells all about the best Tele- 
phones for Rural Lines and Short Private Lines. 


Acme Electric Co. 
200 5S. Clinton St. - Chicago, Ill, 


| Store 
| Telephones 


rrr 
Saves Time and 
time is money. It 
puts the Manager's 
office in communica- 
tion with the heads 
of all denartments 


" Send for flier 5m giving description and prices. 


THE HOLTZER-CABOT ELECTRIC CO. 


395-397 Dearborn St., Chicago 
Home Office and Factory: New York Office: 
Boston (Brookline) Mass 143 Liberty Street 


IN LONG DISTANCE 


Cut Prices 
Don't 


Walk 


Good for Ex- 
change or Pri- 
vate Line work 
Are being used 
on barbed wire 
fence lines in 
many places 
between Farm 
Houses, etc. It 
will give perfect satisfaction on Short or Long Lines, 
up to 25 miles. Price Complete with Battery, $5. 
each with directions for putting up. 


5 Per Cent. Off in Half-Doz. Lots. Store Open Evenings. 
STOCK LIST FREE. Established 1892 
Cc. M. TURNQUIST 
442 W. Van Buren St. Chicago, I11. 


MACHINERY, ETC. 

12 DUMP CARS, 36-in. GAUGE, 3 Yards, @ 850. 
26 dump cars, 24 in. gauge, 114 yd., $30. 

30-ton Vulcan, 1-yard steam shovel, $3,350. 
65-ton Bucyrus, 24-yard steam shovel, $6,500. 
12x18 Ideal automatic engine, $475. 

14x20 Atlas automatic engine, $525. 

16x42 Allis L. H. Corliss engine, $1,500. 

Otis tubular heater, 150 h. p. (new) $150. 

72 inch by 24 foot OIL TANK, $175. 

20 h. p contractors’ hoist, d. c., d. d., $675. 
New “FLORY” hoisting engines in stock. 

New “DAVENPORT” contractors’ locomotives. 
Air compressors, drills, pumps, boilers, etc. 


Send for MACHINERY BARGAIN LIST. 
WILLIS SHAW, 171 LaSalle St.. CHICAGO. 


| 
QUESTION OF QUALITY | 


CE 


WHAT IS YOUR FUTURE ? 


wD DON’T 


tell fortunes or read cards, but give you honest scientific 
facts regarding | all affairs of life. Show you what you are 
best fitted for life according to Nature's laws, either in 
business, Investments or happy marriage. Send six two 
cent stamps and birth data for life sketch. 
CHICAGO ASTROLOGICAL ASSOCIATION 
Koom 50, 66 E. Van Buren Street, - - Chicago 
FOR MEN AND WOMEN. 
Write for names of hundreds of delighted customers. 
Make $80 to $50 weekly. Do business at home or 
all or » time, selling Gray outfits and 
doin eit silver, nickle and 
meta! plating on Watches, Jewelry, Table. 
ware, les, metal goods. Heavy 
late. Neo experience, quickly learned. 
‘normous demand. No teys or humbug. Outfits ~~ 


all sizes. Everything guaranteed. Let us start you. 
We teach you REE. rite today. Address, “ 


H. GRAY & cO., Cincinnati, Ohio. 


Chicago Model Works 


181 E. Madison Street, CHICAGO, ILL. 


MACHINERY MODELLED, DE- 
SIGNED and PERFECTED 


Instruments, Metal Patterns, Gear Wheels, Model Supplies, 
Patent Office, Law Court, Agricultural Implement, High Class 
Exhibit Working Models. Established 1867. 


Colors and 
Specifications 


A new folder illustrating notable steel 
structures, with practical specifications 
for painting steel and iron. 


Published for free distribution by the 


Joseph Dixon Crucible Company 


JERSEY CITY, U.S.A. 


Glogau’s Alcohol-Gas 
Stove....MADE IN GERMANY 


Has the advantage over 
other alcohol stoves in 
comsuming but 2 cents 
worth of alcohol in an 
bour. Burns odorless, 
wickless, will boil a quart 
of water in 9 minutes. 
MAKES ITS OWN G4S 
from either Wood orGral a 
Alcohol; cannot explode. 
A boon for the sick room. 
nursery, kitchen, light 
bousekeepi 


ever gas is not available 
or desirable. an carry 


LOS GATOS NOVELTY Co. 
603 Journal Bldg., - - Chicago 


This complete Soldering Set, composed of one soldering cop 
per, twelve inct es long, enameled handle, one box of pulver 
zed resin, one bar of solder and book of instructions, all put 
up in a neat box and mailed post paid, for only 25 Cents. 
Every etectrician and mechanic should have one of these sets. 
No workshop is complete without it. Address ail orders to 


WESTERN SPROLALSY Ne 
651-53-55 Burr Street, - Paul, Minn. 


Bookkeeper to Draftsman 
Through the I. C. S. 


When I enrolled in the Mechanical 
Drawing Course, I was employed as a 
bookkeeper. After studying my Course, 
I was given a position as draftsman with 
the Goulds Manufacturing Company, 
Seneca Falls, N.Y. / now have a better 
salary and better prospects than ever before. 
1 think the I. C. S. method of teaching is 
superior to a college course. I cheer- 
fully recommend the International Cor- 
respondence Schools to every one desir- 
ous of bettering himself. 

W.L. BARRETT, 
3 Heath St., Seneca Falls, N. Y. 


You can qualify in your spare time for a good 
position in your chosen profession. For full particu- 
lars fill out and send in the coupon TODAY ; 


¢ INTERNATIONAL CORRESPONDENCE SCHOOLS « 
Box 872, Scranton. Pa. 
e Please send me the free booklet “1001 Stories of * 
Success “ and explain how I can qualify ° 
° for position marked X below . 
+ 
Mecharical Drafteman Architect 
Machine Designer Chemist 
e Mechanica! Engineer Ad Writer 
Electrical Engineer Bookkeepe 
Electrician Stenog: apne: 
° _] Dynamo Tender Teacner . 
Telephone Enginee: To Speak French 
Steam Engineer Te Speak Germar 
a Ergineer Tu Speak Spanish 
Name = 
St. & No. 
. 
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“CHICAGO EDISON COMPANY 


REPAIR SHOPS 


76 MARKET ST., CHICAGO TELEPHONE MAIN 1280 
First-Class Equipment Throughout 


OrEN DAyY AND NIGHT 


DYNAMOS, ARMATURES, MOTORS, ARC LAMPS, INSTRUMENTS — 
MACHINE AND CARPENTER WORK OF ALL KINDS 


CORRESPONDENCE SOLICITED 


LAUNDRY MACHINERY, 


For Hotels, Dyehouses. Commercial Laundries and Domestic Use. 
Write for Catalog P. A.L DAWSON & CO., 27-31 W. Washiugton St., Chicago. 


Carpentry 


For Carpenters and Wood Workers Generally, By Fred T. Hodgson, Architect 


A new and complete guide, containing hun- 
dreds of quick methods for performing work in 
carpentry, joining and general wood work. The 
most complete and latest work published, giving 
methods of laying roofs, rafters, stairs, floors, 
hoppers, bevels, joining mouldings, mitering, 
coping, plain hand railing, circular work, splayed 
work and a host of other things of daily use to 
any carpenter. The illustrations are many and 
very explanatory—the text is “written so you 
can understand it.” 

Bound in English cloth—price $1.00, postpaid 
to any address in U. S., Canada or Mexico. 


Popular Mechanics Co. 
Journal Building « « Chicago, Tilinois 


Please mention Popular Mechanics When writing to Advertisers. 


